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About the Flux Congress

The aim of the congress is to provide a
forum for developmental cognitive
neuroscientists to share their findings on
the development of brain processes that
support cognition and motivation from an
integrative neuroscience perspective.
Thus, it provides an opportunity for
scientists in the field to expand their
knowledge base, and also be better
informed of translational approaches.

The Flux Society was launched in June
2014, and has seen growth in its
membership each year. To learn more
about the Flux Society, please visit
www.fluxsociety.org.

Program Contents
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We are excited as a committee and
board to bring to Portland a set of
diverse speakers that span many

important areas in our field. We focused this
year’s program on “neurodevelopmental
insights on fundamental aspects of
behavior”. Examples include, the
Neurodevelopment of Attention, Learning
and Memory, Psychopathology, Social
Behaviors and Motivation, and a special
Adolescent Brain and Cognitive
Development (ABCD) session, amongst
many others, including the Allen Institute
and Gates Foundation. In addition to our
standard program, this year, we are adding
a Young Investigator Award plus FlashTalk
sessions, which will highlight hot topics in
Developmental Neuroscience. Under this scope, and
considering feedback from our members from prior
meetings, we welcomed both top senior and junior
investigators to present at the oral sessions, as well as
several graduate students and postdocs. The hope is
that a range of views and important discussions will
emerge from this format. These presentations along
with the 145 posters at this years meeting should
make for an eventful and fulfilling meeting. Last, we
are honored to feature Dr. Linda Spear at the
Huttenlocher Lecture who has shaped the field and the
trajectories of the science in so many ways.

Keep Portland Weird!

Portland, Oregon is known for its creativity, innovation
and independence. The largest city in Oregon,
Portland boasts a wonderful array of attractions,
including a shocking number of food-trucks, a wide
selection of restaurants, music and theater, art
galleries, over 10,000 acres of public parks, 58 active
breweries, and of course Voodoo Donuts.

Portland is home to a number of
excellent colleges and universities,
including Oregon Health & Science
University (OHSU), one of the two host
institutions. Originally the medical
school under the University of Oregon
(UO) banner, it moved to Portland in the
1870s, and in 1974 officially split from
the UO (the second host institution).
With the main campuses only two hours
apart, there continues to be very strong
collaboration and complementary
strengths between the two institutions.

Flux Congress Venue: The Hilton
Portland Executive Tower

Our host hotel, the newly redesigned
Hilton Portland Downtown, is conveniently located in
the heart of Portland. Walk a block from our hotel to
the MAX Light Rail system for easy access to nearby
cities and attractions like the Portland Saturday
Market, the Oregon Museum of Science and Industry,
and the Portland Art Museum. 

We look forward to this stimulating meeting and to
interaction with all of the wonderful Flux Congress
attendees.

Sincerely,

Nim Tottenham
Flux Congress Program Chair

Nick Allen Damien Fair
Bonnie Nagel Jenn Pfeifer
Fred Sabb
Flux Congress Local Organizing Committee Chairs

Welcome
to Flux Congress attendees
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the International Congress for Integrative
Developmental Cognitive Neuroscience, in
Portland! Wow, it’s already been five years and going
strong. We are delighted that we are meeting in
Portland for this Year’s Flux 5, 2017 where we had 175
abstract submissions and 227 memberships and
continue to grow. 

We are very thankful for being hosted in Portland by
leaders in the field including Damien Fair and
Bonnie Nagel at Oregon Health & Science University
(OHSU) and Fred Sabb, Jenn Pfeiffer, and Nick
Allen from the University of Oregon. We are
particularly thankful for the fantastic job they did of
securing an wonderful conference venue and keeping
our tradition of providing a chance to interact and
form lasting bonds in an outstanding entertaining
environment at the Hilton Portland Executive Tower.

Thank you to Nim Tottenham for the outstanding job
you did as the Program chair with your committee
members: Damien Fair, Eveline Crone, Kate
McLaughlin, Sarah Durston, Monica Rosenberg,
Leah Somerville, Noa Ofen, and Bea Luna

ensuring a high-level and innovative scientific
program. 

We are particularly grateful to have support from the
Jacobs Foundation,  Oregon Health & Science
University, University of Oregon Vice President for
Research and Innovation & the Robert and Beverly
Lewis Center for Neuroimaging, University of Oregon
Center for Teaching and Learning, Prevention Science
Institute, Department of Psychology and the University
of Oregon Special Education and Clinical Sciences
Department. These collaborations enhance our
scientific aims including the ability to provide student
travel awards and our first Young Investigator Award. 

We were thrilled to have awarded 10 North American
and 5 International student travel awards, along with
four Early Career Awards for speakers in a symposium
on the Science of Learning.  

Thank you to the 2017 Huttenlocher Awardee Linda
Spear for her outstanding body of work informing
influential animal models of Developmental Cognitive
Neuroscience and for opening the meeting by

Welcome to our fifth meeting of Flux,

continues over

Downtown Portland
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enlightening us with her view of the field.

Thank you to the 2017 Young Investigator Award
Damien Fair for your already impressive and
significant body of work, your continued and
extensive collaborations in the field, and your
translational work to the community.  

A special thank you to Podium Conference Specialists
Marischal DeArmond and Pam Prewett who have
worked tirelessly organizing every detail and
supporting the effective execution of our conference. 

Finally, a warm thank you to the members of the Flux
society and conference participants for making the
time to attend the Flux conference and making it such
an exciting event!

We would like to extend a warm welcome to new
members and invite new members to join. To those
who are new or have forgotten, “Flux” is not an
acronym but rather a term used to remind us that, as
developmental cognitive neuroscientists, we are
distinct in our investigations of the dynamic nature of
cognition through development as stated in the aim of
the Flux society:

“To advance the understanding of human brain
development by serving as a forum for professional
and student scientists, physicians, and educators to:
exchange information and educate the next
generation of developmental cognitive neuroscience
researchers; make widely available scientific research
findings on brain development; encourage
translational research to clinical populations; promote
public information by discussing implications on the
fields of education, health, juvenile law, parenting, and
mental health, and encourage further progress in the
field of developmental cognitive neuroscience.”

The Flux Society strives to support Flux meetings
going forward, but also to expand our ability to
provide venues for scientific discussion and
translational application. 

We have received tremendous positive feedback from
previous Flux meetings as well as great suggestions
on improvements that have been incorporated into the
design of this meeting as we continue to make this
unique event serve the needs and ambitions of our
growing society. We are actively considering ways that
we can expand as a Society, finding new and
interesting ways to enhance discussion and
dissemination. We are always looking for those who
want to become involved in extending venues for us

as a field to advance our science through discussions
and collaborations. We have an open search for those
who want to head the organization of Webinars to
hold discussions on current topics in DCN as well as a
newsletter. If you are interested please approach a
board member at the meeting. We are happy to hear
any suggestions from members regarding either the
conference or ways in which the Flux Society can best
serve our field.

We want to remind you or our ever growing job bank
where there are postings for every level of career
development for those looking for a position and
those looking to hire.

Finally, we are delighted to invite you to plan on
attending the international Flux 6, August 30-
September 1, 2018, in Berlin, Germany. Flux 6 will
be hosted by Ulman Lindenberger, director of the
prestigious Max Planck Institute of Human
Development The Max Plank Institute of Human
Development is dedicated to the study of human
development and education and have generated
outstanding contributions to the field. This
international meeting promises to be another
extraordinary experience in our continued quest to
support growth in our field.

We are looking forward to expanding our
understanding of developmental cognitive
neuroscience and interacting with attendees and are
confident that you will leave with greater
understanding, new friends, and enhanced creativity
in your approach.  

Sincererly,

Beatriz Luna Brad Schlaggar
President Vice-President

Silvia Bunge Bruce McCandliss
Executive Secretary Executive Treasurer

Eveline Crone
Education Chair



Flux Leadership

Flux Congress
Management

Podium Conference
Specialists
Marischal De Armond
Pam Prewett

Society Executive Committee
Beatriz Luna  University of Pittsburgh, USA
President

Brad Schlaggar  Washington University in St. Louis, USA
Vice President

Silvia Bunge  University of California, Berkeley, USA
Executive Secretary

Eveline Crone Leiden University, Netherlands

Bruce McCandliss  Vanderbilt University, USA
Executive Treasurer

Congress Local Organizing Committee
Fred Sabb University of Oregon, USA

Damien Fair University of Oregon, USA

Nick Allen University of Oregon, USA

Bonnie Nagel Oregon Health and Sciences University, USA

Jenn Pfeifer University of Oregon, USA

Congress Scientific Program Committee
Nim Tottenham, Chair Columbia University, USA

Damien Fair Oregon Health and Sciences University, USA

Bea Luna University of Pittsburgh, USA

Eveline Crone Leiden University, Netherlands

Kate McLaughlin University of Washington, USA

Sarah Durston University Medical Centre, USA 

Utrecht, Netherlands

Monica Rosenberg Yale University, USA

Leah Somerville Harvard University, USA

Noa Ofen Wayne State University, USA

FLUX: THE SOCIETY FOR DEVELOPMENTAL COGNITIVE NEUROSCIENCE | 5

 

Portland in the evening



6 | FLUX: THE SOCIETY FOR DEVELOPMENTAL COGNITIVE NEUROSCIENCE

Meeting Venue
Hilton Portland Executive Tower
921 SW 6th Ave
Portland, OR 97204  USA
Tel: +1-503-226-1611
Fax: +1-503-220-2565

All congress sessions and the Welcome Cocktail Reception
will take place at this location, and the Flux Excursion will
take place at an offsite venue.

Registration
Congress registration fees include access to all sessions
including the welcome reception, speaker presentations,
grazing lunches, coffee breaks, and poster sessions.

Name Badges
Your name badge is your admission ticket to all conference
sessions, reception, lunch, and coffee breaks. Please wear it
at all times. At the end of the conference we ask that you
recycle your name badge at one of the name badge
recycling stations, or leave it at the Registration Desk.

Registration and Information Desk Hours
The Registration and Information Desk, located in the
Pavilion/Atrium Foyer, will be open during the following
dates and times:
Saturday, September 16 8:00 AM – 6:00 PM

Sunday, September 17 8:00 AM – 6:00 PM

Monday, September 18 8:00 AM – 3:00 PM

If you need assistance during the meeting, please visit the
Registration Desk.

Staff
Congress staff from Podium Conference Specialists
can be identified by orange ribbons on their name badges.
For immediate assistance, please visit us at the registration
desk in the Pavilion/Atrium Foyer.

Complimentary WIFI Information:
Complimentary Wifi is available in the hotel lobby on the
ground floor and in your hotel guestroom. Please note there
is no wifi available in the meeting rooms.

Network: PSAV_Meeting_Room    Code: flux2017

Nearby Amenities:
The Market – Open from 6:00am daily, located in the Lobby
Level of the hotel.

Hopcity Tavern – Opens at 6:30am daily, located in the
Lobby Level of the hotel.

Hopcity Tavern Lounge – Opens at 11:00am daily, located
in the Lobby Level the hotel.

Starbucks – Opens at 4:30am daily, located across the
street from the hotel.

Flux Social Functions

Opening Reception

The Opening Reception will take place at the Atrium
Ballroom from 6:00 – 7:00 PM. Light refreshments will be
served, and there will be a cash bar.

Flux Congress Excursion

This year’s Flux excursion will take place at Portland
Brewing Company Taproom located at 2730 NW 31st Ave
in Portland. Advance ticket purchase is required for this
event. The taproom is a 15-minute drive from the hotel. If
you prefer to take transport, shuttle service from the hotel
begins at 5:45 PM from the bus loading zone located on SW
Salmon Street in between 5th and 6th Street. Shuttles will
return to the hotel starting at 9:00 PM.

Poster Information
Information on Poster Authors, Poster Numbers and Poster
Titles begins on page 29. For a complete list of all poster
abstracts visit the Flux website www.fluxsociety.org

Easy reference Poster Floor Plans for each session can
also be found on pages 43–45 of this program.

Set-Up / Removal
There are three Poster Sessions during the Congress and
posters have been allocated to one of the sessions based on
poster themes. Poster presenters must set-up and remove
their posters during the following times. 

Poster Session 1 – Saturday, September 16
Poster Set-up:  
Saturday, September 16: 7:30 AM – 8:30 AM

Poster Hours: 
11:30 – 12:30 AM - Lunch Break
4:00 PM – 6:00 PM – Poster Session
Removal of all posters by: 7:00 PM on September 16

Poster Session 2 – Sunday, September 17
Poster Set-up: 
Sunday, September 17: 7:30 AM – 8:30 AM

Poster Hours: 
11:50 AM – 12:40 PM – Lunch Break
4:00 PM – 6:00 PM – Poster Session
Removal of all posters by: 7:00 PM on September 17

Poster Session 3 – Monday, September 18
Poster Set-up: 
Monday, September 18: 7:30 AM – 8:30 AM

Poster Hours: 
12:30 PM – 2:00 PM – Poster Session
Removal of all posters by: 3:00 PM on September 18

General Congress Information
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Congress Venue Floor Plan

Hilton Portland
Executive Tower

Ballroom
Level

Plaza
Level
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Flux Social Functions

Central Portland 
Venue Locations

Opening Reception
Saturday, September 16
The Opening Reception will take place at the Atrium
Ballroom at the venue hotel, Hilton Portland Executive Tower,
from 6:00 – 7:00 PM. Light refreshments will be served, and
there will be a cash bar.

Flux Congress Excursion
This year’s Flux excursion will take place at Portland
Brewing Company Taproom located at 2730 NW 31st Ave
in Portland. Advance ticket purchase is required for this event.
The taproom is a 15-minute drive from the hotel. If you prefer
to take transport, shuttle service from the hotel begins at 
5:45 PM from SW Salmon St. between SW 5th Ave and SW
6th Ave. Shuttles will return to the hotel starting at 9:00 PM
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Day 1  Saturday, September 16

8:00 – 8:30 AM Coffee

8:30 – 9:00 AM Welcome Comments
Beatriz Luna University of Pittsburgh, USA

Brad Schlaggar Washington University in St. Louis, USA

Fred Sabb University of Oregon, USA

Damien Fair Oregon Health and Sciences University, USA

Nim Tottenham Columbia University, USA

Translational Neuroscience in the Northwest Symposium – Part 1
Chair: Bita Moghaddam Oregon Health & Science University, USA
Discussant: Bonnie Nagel Oregon Health & Science University, USA

9:00 – 9:25 AM Adolescent dopamine disobeying adult rules:  recent electrophysiological 
and behavioral findings

Bita Moghaddam Oregon Health & Science University, USA

9:30 – 9:55 AM The rapidly accelerating pace of autism genetics as a model for genetic studies 
in mental health

Brian O’Roak Oregon Health & Science University, USA

10:00 – 10:25 AM Development and plasticity of local and long-range cortical circuits in the mouse

Cris Niell University of Oregon, USA

10:25 – 10:50 AM Q&A

10:50 – 11:10 AM Break

Translational Neuroscience in the Northwest Symposium – Part 2
Discussant: Fred Sabb University of Oregon, USA

11:10 – 11:35 AM Healthy brain development programs in global health
Dan Marks Gates Foundation, USA

11:35 – 12:00 AM Adult human cortical cell type diversity defined by single nucleus RNA-sequencing
Trygve Bakken Allen Institute, USA

12:00 – 12:25 PM Q&A

12:25 – 1:25 PM Lunch

Science of Learning Symposium
Co-chair: Silvia Bunge University of California at Berkley, USA
Co-chair: Bruce McCandliss Stanford University, USA

1:25 – 1:45 PM S.1.1  Early cerebral constraints on academic learning in children, adolescents and adults

Gregoire Borst Paris Descartes University, USA

1:45 – 2:05 PM S.1.2  White matter plasticity and reading: Network level changes track 
the learning process

Jason Yeatman University of Washington, USA

Flux Congress Program Schedule
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2:05 – 2:25  PM S.1.3  The relationships among SES, white matter, and reading development: 
a longitudinal investigation from kindergarten to 2nd grade.

Ola Ozernov-Palchik Tufts University / MIT, USA

2:25 – 2:45 PM S.1.4  Altered processing of reward and punishment following early life stress
Carolyn Johnson Harvard University, USA

2:45 – 3:00 PM Q&A

Young Investigator Award
3:00 – 3:15 PM Damien Fair Oregon Health & Science University, USA

Huttenlocher Lecture
3:15 – 4:00 PM Adolescence: Experience-seeking, experience-sculpting and phenotypic stabilization

Linda Spear Binghamton University, USA

4:00 – 6:00 PM Poster Session 1

6:00 – 7:00 PM Opening Reception

Day 2  Sunday, September 17

8:00 – 8:30 AM Coffee

Oral Session 1: Development of Psychopathology
Chair: Nick Allen University of Oregon, USA

8:30 – 8:50 AM O.1.1 Early postnatal development of prefrontal-amygdala synaptic transmission

Roger Clem Mount Sinai School of Medicine, USA

8:50 – 9:10 AM O.1.2  Temper tantrums as Indicators of emotion dysregulation in children
Amy Roy Fordham University, USA

9:10 – 9:30 AM O.1.3  Affect-biased attention as a core mechanism of emotion reactivity and regulation
Koraly Perez-Edgar Penn State University, USA

9:30 – 9:40 AM Q&A

9:40 – 10:00 AM Break

Oral Session 2: Development of Attention
Chair: Sarah Durston University of Utrecht, Netherlands

10:00 – 10:20 AM O.2.1  Brain development in Attention Deficit Hyperactivity Disorder

Sarah Durston University  of Utrecht

10:20 – 10:40 AM O.2.2  Beyond the attentional homunculus: The developmental dynamics of attention, 
learning and memory

Gaia Scerif University of Oxford, UK

Flux Congress Daily Schedule
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10:40 – 11:05 AM O.2.3  When children are more open-minded learners than adults are: computation, 
evolution and phenomenology

Alison Gopnik University of California at Berkley, USA

11:05 – 11:30 AM O.2.4  Developing Inhibitory Control: The Role of Temporal Dynamics 
in Children’s Attention
Yuko Munakata University of Colorado Boulder, USA

11:30 – 11:50 AM Q&A

11:50 – 12:40 PM Lunch

Oral Session 3: Cellular & Molecular Mechanisms in Development
Chair: Nim Tottenham Columbia University, USA

12:40 – 1:10 PM O.3.1  Cortical reorganization during adolescence: what the rat can tell us about 
the cellular basis
Janice Juraska University of Illinois, USA

1:10 – 1:40 PM O.3.2  Epigenetic variation in developmental trajectories: Role of prenatal 
and postnatal experiences
Frances Champagne Columbia University, USA

1:40 – 2:10 PM O.3.3 Leveraging Dynamic Changes in Neural Circuitry During Adolescence 
to Persistently Attenuate Fear Memories

Siobhan Pattwell  Fred Hutchinson Cancer Research Center, USA

2:10 – 2:35 PM O.3.4  Placental mechanisms underlying sex differences in neurodevelopmental vulnerability
Bridget Nugent University of Pennsylvania, USA

2:35 – 2:45 PM Q&A

2:45 – 3:00 PM Break

Oral Session 4: ABCD Symposium
Chair: Monica Luciana University of Minnesota, USA

3:00 – 3:10 PM O.4.1  How to describe neurodevelopment at the population level: Recruitment 
and sampling characteristics of the ABCD study.

Hugh Garavan University of Vermont, USA

3:10 – 3:20 PM O.4.2  Assessing mental health and substance use in 9 and 10-year-olds:  
The ABCD Assessment Protocol and early outcomes

Susan Tapert University of California San Diego, USA

3:20 – 3:30 PM O.4.3  Neurocognition in early adolescence and risk for later substance use: 
findings from ABCD’s first year of study

Monica Luciana University of Minnesota, USA

3:30 – 3:40 PM O.4.4  Mapping neural development supporting cognitive and emotion process in the ABCD

Deanna Barch Washington University, USA

4:00 – 6:00 PM Poster Session 2

7:00 – 10:00 PM Flux Excursion at Portland Brewing Taproom – advance ticket purchase required
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Day 3 Monday, September 18

8:00 – 8:30 AM Coffee

Oral Session 5: Methods for Developmental Imaging
Chair: Monica Rosenberg Yale University, USA

8:30 – 8:50 AM O.5.1  Characterizing attention with connectome-based predictive models

Monica Rosenberg Yale University, USA

8:50 - 9:10 AM O.5.2  Developmental changes in the effect of emotional cues on value-based 
decision-making and information maintenance in borderline personality disorder

Michael Hallquist University of Pennsylvania, USA

9:10 - 9:30 AM O.5.3  Movies in the magnet: The use of naturalistic stimuli in developmental neuroimaging
Tamara Vanderwal Yale University, USA

9:30 – 9:50 AM Q&A

Oral Session 6: Social and Motivational Processes
Chair: Leah Somerville Harvard University, USA

9:50 – 10:10 AM O.6.1 Neurodevelopmental mechanisms underlying normative shifts in 
goal-directed behavior

Leah Somerville Harvard University, USA

10:10 – 10:30 AM O.6.2 The role of control and motivation in the development of prosocial behavior

Niko Steinbeis Leiden University, Netherlands

10:30 – 10:50 AM O.6.3 Variation in the oxytocin receptor gene modulates reward circuit connectivity 
in youth with and without autism

Mirella Dapretto University of California Los Angeles, USA

10:50 – 11:10 AM Q&A

11:10 – 11:30 AM Break

Flash Talks – Part 1
Co-chair: Bea Luna

Co-chair: Nim Tottenham

11:30 – 11:35 AM F.1.1  Striatal reward anticipation decreases from adolescence to young adulthood 
- but only when watched by a peer
Rosa Li Duke University, USA

11:35 – 11:40  AM F.1.2  Patterns of functional connectivity predict maturity and diagnostic status 
of individuals with Tourette syndrome.
Ashley Nielsen Washington University in St. Louis, USA

11:55 – 12:00 PM F.1.7  Anterior cingulate theta band oscillations support development of cognitive 
flexibility through adolescence into adulthood
Scott Marek University of Pittsburgh, USA

Flux Congress Daily Schedule
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12:00 – 12:05 PM F.1.8  Pavlovian and instrumental contributions to motivated behaviors across development
Hillary Raab New York University, USA

12:05 – 12:10 PM F.1.9  “No, don’t do it!” Neural correlates of sibling closeness during risky decision-making

Christy Rogers University of North Carolina at Chapel Hill, USA

12:10 – 12:15 PM F.1.10  Developmental stabilization of neural gain signals improves mean behavioral 
performance and behavioral variability

David Montez University of Pittsburgh, USA

12:15 – 12:20 PM F.1.11  The representative developing brain: Does sampling strategy matter 
for neuroscience?

Kaja LeWinn University of California, San Francisco, USA

12:30 – 2:00 PM Lunch/Poster Session 3

Oral Session 7: Hippocampal Development
Chair: Noa Ofen Wayne State University, USA

2:00 – 2:20 PM O.7.1  Progress and limitations in assessing hippocampal functional maturation

Noa Ofen Wayne State University, USA

2:20 – 2:40 PM O.7.2  Hippocampal contributions to the development of episodic memory

Simona Ghetti University of California Davis, USA

2:40 – 3:00 PM O.7.3  Self-derivation of new knowledge through memory integration: 
The importance of binding and detection of deviatio

Patricia Bauer Emory University, USA

3:00 – 3:20  PM O.7.4  Hippocampal neurogenesis, forgetting and infantile amnesia

Paul Frankland Hospital for Sick Children, USA

3:20 – 3:40 PM Q&A

Flash Talks – Part 2
Co-chair: Bea Luna

Co-chair: Nim Tottenham

3:40 – 3:45 PM F.2.1  Reduced orbitofrontal functional network centrality characterizes high 
neuroticism across childhood and adolescence

Louise Baruël Johansen Centre for Functional and Diagnostic Imaging and Research, Copenhagen 
University Hospital Hvidovre, Denmark

3:45 – 3:50 PM F.2.2  Influence of sex and pubertal development on functional connectivity

Katherine Reding National Institutes of Health, USA

3:50 – 3:55 PM F.2.3  The developing frontoparietal network: Spatial imitation performance predicts 
activation in young children

Sylvia Rusnak Georgetown University, USA

3:55 – 4:00  PM F.2.4  Sex differences in the effect of nucleus accumbens volume on adolescent drinking: 
The mediating role of sensation seeking and positive alcohol expectancies

Stephen Boyd Oregon Health & Science University, USA
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4:00 – 4:05 PM F.2.5  Neighborhood effects on the brain: Impoverishment in early childhood predicts 
amygdala reactivity to ambiguous faces in young adulthood

Arianna Gard University of Michigan, USA

4:05 – 4:10  PM F.2.6  Hatching a Pokémon egg by closing your eyes: A new paradigm for measuring 
resting-state in preschoolers

Moriah Thomason Wayne State University / Perinatology Research Branch, NICHD/NIH, USA

4:10 – 4:15 PM F.2.7  Visual learning is modulated by reward value in infancy

Kristen Tummeltshammer Brown University, USA

4:15 – 4:20 PM F.2.8  Ovarian hormones organize the maturation of inhibitory neurotransmission 
in the frontal cortex at puberty onset in female mice.

David Piekarski UC Berkeley, USA

4:20 – 4:25 PM F.2.9  Neural corrlates of latent internalizing and externalizing psychopathology 
during adolescence

Brenden Tervo-Clemmens University of Pittsburgh, USA

4:25 – 4:30 PM F.2.10  Automaticity in the reading circuitry: A hallmark of skilled reading

Sung Jun Joo University of Washington, USA

4:30 – 5:00 PM Poster Awards/Closing Ceremony

Flux Congress Daily Schedule

Japanese Maple in Fall
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Flux Congress Oral Presentations

Day1 Saturday, September 16

Translational Neuroscience 
Symposium – Part 1 
Chair: Bita Moghaddam, Oregon Health 
& Science University
Discussant: Bonnie Nagel, Oregon Health & Science
University

Bita Moghaddam, Oregon Health & Science University
Adolescent dopamine disobeying adult rules: recent
electrophysiological and behavioral findings
Our knowledge of the dopamine system and most influential
theories related to the function of the dopamine neuron in the
context of reward processing and cognition are primarily from
data collected in adult models. The organization of dopamine
circuitry, however, is a protracted process, which peaks in
adolescence and ends only in early adulthood. Accordingly,
reward processing and higher order cognition including
behavioral inhibition undergoes changes in adolescence.
Because of their extended developmental course, the shaping
of midbrain dopamine neurons is particularly susceptible to
life experiences, especially those occurring during
adolescence. Yet, we know very little about the
neurobiological events underlying the adolescent maturation
of the dopamine system. I will focus on recent behavioral and
electrophysiological studies in rodents that describe critical
differences in reward processing between adolescence and
adulthood and their influence on cognition. These studies
show that reduced, and not exaggerated, activity of
adolescent dopamine neurons during the encoding of reward
anticipation may underlie the uniqueness of reward
processing at this age.

Brian O’Roak, Oregon Health & Science University
The rapidly accelerating pace of autism genetics as a
model for genetic studies in mental health
Moving from candidate gene discovery to definitive validation
of risk genes has been tremendously difficult in complex brain
disorders, such as autism. A large part of this difficulty is the
result of genetic heterogeneity, which refers to many different
genes playing a role. However, over the past few years new
approaches and strategies have begun to unlock autism
genetics. I will review these recent developments, which have
led to tractable strategies for robustly implicating many
individual genes that when mutated are likely to result in a
child developing autism. I will discuss how these new high-
confidence risk genes are informing our understanding of
autism at the molecular level and beyond. Finally, I will
discussion several new frontiers in autism genetics and how
these efforts may be applied generally to improve mental
health.

Cris Niell, University of Oregon
Development and plasticity of local and long-range
cortical circuits in the mouse
Brain function depends on coordinated activity in neural
circuits that are established during development and modified
by learning. We have implemented imaging methods in
mouse cortex that allow measurement of neuronal activity
from the level of individual neurons within a cortical area, up
to large-scale dynamics across cortical areas. Using these
methods, we have studied how learning a sensory
discrimination task changes patterns of neural activity across
these different length scales. We are now extending this
approach in order to investigate the maturation of cortical
connectivity during adolescence, by linking structural and
functional imaging methods.

Translational Neuroscience
Symposium - Part 2
Discussant: Fred Sabb, University of Oregon

Dan Marks, Gates Foundation
Healthy brain development programs in global health
There is increasing global recognition of the importance of
supporting early child neurodevelopment from birth as a
critical component of fostering healthy and thriving children
and also to promote gains in future human capital.
Approximately 250M under-5 children are not reaching their
developmental potential in resource-limited settings that are
exposed to stunting or extreme poverty. Our vision is to
ensure all children reach their developmental potential in
order to foster gains in child thriving and global human
capital. We aim to do so by better characterizing the burden
of children who are not reaching their full potential,
characterize targetable risk factors contributing to this deficit
and develop preventative public health interventions in our
prioritized countries. Central to these objectives are
assessment tools capable of identifying infants and children
not on track to reach their potential that are sensitive enough
to evaluate the impact of interventions.

Trygve Bakken, Allen Institute
Adult human cortical cell type diversity defined by
single nucleus RNA-sequencing

The human cortex is composed of approximately 16 billion
neurons that are densely interconnected and have diverse
morphology, molecular signatures, and firing properties.
Neurons can be grouped into types based on shared
features, and these cell types simplify the description of
cortical circuits. Recent technological advances, including
high-throughput transcriptomic profiling of single cells, have
led to a refined census of cell types in mouse cortex and a
much coarser census in human cortex. In this study, we
identify a comprehensive set of human cortical cell types by
clustering single nucleus RNA-sequencing data from over
10,000 nuclei isolated from middle temporal gyrus of adult
human cortex. Neuronal types have dramatically different
expression patterns, including ion channels, G-protein-
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coupled receptors, and synaptic genes. Putative homologous
cell types between mouse and human were identified based
on shared marker gene expression, although there were
substantial expression differences between species. These
reference cortical cell types can be compared to disease
states and will guide development of genetic tools to target
cell types in human tissue.

Science of Learning Symposium 
Co-chair: Silvia Bunge, University of California at Berkley
Co-chair: Bruce McCandliss, Stanford University 
This symposium showcases the work of four researchers
who study how experience-dependent brain plasticity
supports learning. First, Grégoire Borst will discuss how brain
anatomy – specifically, individual variability in sulcal
morphology – influences an individual’s capacity to learn.
Then, Jason Yeatman will tell us how experience can
influence white matter microstructure on a fast timescale.
Next, Olga Ozernov-Palchik will examine how changes in
white matter over the first few years of schooling support
learning, and how they are moderated by early life
experience. All three of these talks use structural brain
imaging methods to explore how children learn to read. Last
but not least, Carolyn Johnson will provide mechanistic
insights into the effects of early life stress on learning, using a
rodent model to examine, at a cellular level, how prior
experience influences the ability to learn from feedback.

Gregoire Borst, Paris Descartes University
S.1.1 Early cerebral constraints on academic learning
in children, adolescents and adults
Fundamental school learning such as reading and intense
training produce fundamental functional and structural
changes in the brain. We will present studies investigating
the converse issue namely whether fundamental school
learning and the receptivity to executive training are
constraint by the anatomy of the brain. In particular, we will
first present converging evidence that the sulcal morphology
(i.e., a qualitative feature of the brain determined in utero and
not affected by brain maturation, learning and training) of the
left lateral occipito-temporal sulcus (OTS) hosting the visual
word form area (VWFA) predicts reading skills in children and
adults. In addition, we will present data from three studies
showing that inhibitory control efficiency is constrained by
the sulcal morphology of two key regions of the inhibitory
control network namely of the anterior cingulate cortex and
of the inferior frontal sulcus in children and adolescents.
Finally, we will present preliminary data suggesting that the
sulcal morphology of these two regions (ACC and IFS)
predicts in part the receptivity to inhibitory control training in
children (9-year-old) and adolescents (16-year-old).

Jason Yeatman, University of Washington
S.1.2 White matter plasticity and reading: Network
level changes track the learning process
White matter tissue properties correlate with children’s
performance across domains ranging from reading, to math,
to executive function. These correlations are generally

interpreted as reflecting stable anatomical differences that
affect the way children learn particular skills. However, this
interpretation rests on an untested assumption that
anatomical properties are stable, at least over a relatively
short time-scale. Here, we use an intervention design to
examine experience-dependent growth in reading skills and
white matter in a group of children with dyslexia. Diffusion
MRI data were collected longitudinally at regular 2-week
intervals during an intensive, 8-week reading intervention.
These measurements reveal large-scale changes throughout
an extensive network of white matter tracts, over a rapid
timescale. Changes within this network track individual
improvements in reading skill. Additionally, we identify a
network whose properties predict reading skill but remain
fixed throughout the intervention, suggesting that some
anatomical properties stably predict the ease with which a
child learns to read, while others dynamically reflect the
effect of immediate experience. In the latter case,
correlations between white matter and behavior depend on
recent educational experience. Thus, altering a child’s
educational environment through a targeted training program
can alter both white matter and behavior on the timescale of
weeks. Large-scale change within this network may be a
hallmark of rapid, short-term plasticity associated with
intensive training of reading skills.

Ola Ozernov-Palchik, Tufts University/MIT

S.1.3 The relationships among SES, white matter,
and reading development: a longitudinal
investigation from kindergarten to 2nd grade.

Reading is a learned skill crucial for educational attainment.
Children from lower compared to higher socioeconomic
status (SES) families tend to have poorer reading outcomes
and this gap widens across years of schooling. Reading
relies on the integration of multiple neural systems and the
formation of specific white matter pathways. An emerging
literature documents correlations between SES and
structural/functional brain measures. Here we examine the
relations among SES, white matter, and reading
development in 119 children longitudinally from early
kindergarten to 2nd grade. Three bilateral white matter tracts
important for reading were selected: arcuate fasciculus (AF),
superior longitudinal fasciculus (SLF), and inferior
longitudinal fasciculus (ILF). There was a significant positive
association between SES and (pre-) reading skills in
kindergarten and 2nd grade. SES was positively associated
with fractional anisotropy (FA) in the left ILF in kindergarten
and explained a significant proportion of its variance above
language and home literacy variables. In the higher SES
group, better 2nd grade reading performance was
associated with decreased FA in the right SLF in
kindergarten, likely reflecting an initial left-lateralization of
early reading skills. In contrast, in the lower-SES group
reading was positively associated with right ILF FA. These
results suggest that SES may influence the development of
reading networks in pre-reading children but the underlying
neurobiological mechanisms and environmental variables
facilitating this effect need to be further examined.
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Carolyn Johnson, Harvard University

S.1.4 Altered processing of reward and punishment
following early life stress

The maturing brain is exquisitely sensitive to experience and
environmental influences. We propose that early life stress
(ELS) may alter the developmental trajectory of response to
reward and punishment, resulting in abnormal learning. We
utilize a mouse model to probe neural circuit changes
following ELS. Dams are given limited access to nest
material from postnatal days 2-9 in the ELS group. Control
and ELS mice then participate in behavioral testing in the
early adolescent period. A naturalistic foraging task assesses
learning of cue-reward associations and flexible updating of
associations during reversal. Separate groups are implanted
with cranial windows and trained on a head-fixed task to
facilitate two-photon imaging of neural responses to reward
and punishment. Auditory cues predict the delivery of
sucrose solution or aversive air puff. We find sex-specific
effects of ELS, with females exhibiting slow learning and
inflexible reversal learning in the foraging task.
Reinforcement learning modeling of choice patterns revealed
a deficit in learning from reward experience in ELS females.
Histology uncovered precocious condensation of peri-
neuronal nets around PV inhibitory neurons in the prefrontal
cortex (PFC), a region previously implicated in task
performance. We therefore focused our in vivo imaging
experiments on inhibitory neurons in the PFC. We find that
separate inhibitory networks are tuned for reward and
punishment and that tuning sharpens with age. We will
discuss the potentially altered developmental trajectory of
inhibitory networks in ELS mice.

Young Investigator Award 
Damien Fair, Oregon Health & Science University

Huttenlocher Lecture 
Linda Spear, Binghamton University
Adolescence: Experience-seeking, experience-
sculpting and phenotypic stabilization
Though the brain dynamically responds to experiences
throughout the lifespan, its intrinsic potential for plasticity is
actively dampened gradually during ontogeny. As a result,
neural systems developmentally sculpted by experience are
stabilized and their efficiency is increased. Heightened
plasticity followed by subsequent stabilization continues in
forebrain regions through adolescence, resulting in the
emergence of relatively durable phenotypes that may be
molded to some extent by the physical, social, cognitive or
emotional circumstances experienced by the adolescent.
Thus, maturational changes occurring in the adolescent brain
not only support adolescent-typical “experience-seeking”
behaviors, but may themselves be customized commensurate
with those experiences. As an example, basic science studies
will be briefly highlighted showing adolescent-specific alcohol
sensitivities that: a) may promote relatively high, binge levels
of alcohol use among vulnerable adolescents; and b) often
persist into adulthood after such exposure, producing an
enduring “adolescentized” phenotype. Much remains to be

learned about the nature of adolescent experiences that lead
to lasting phenotypic change, their age-specificity, and the
mechanisms underlying different types of experience-
associated plasticity and stabilization.

Day 2 Sunday September 17

Oral Session 1 
Development of Psychopathology
Chair: Nick Allen, University of Oregon 

Roger Clem, Mount Sinai School of Medicine 
O.1.1 Early postnatal development of prefrontal-
amygdala synaptic transmission sensitive periods in
the development of this critical 
A brain network comprising the medial prefrontal cortex
(mPFC) and amygdala plays important roles in
developmentally regulated cognitive and emotional
processes. However, very little is known about the maturation
of mPFC-amygdala circuitry. We conducted anatomical tracing
of mPFC projections and optogenetic interrogation of their
synaptic connections with neurons in the basolateral
amygdala (BLA) at neonatal to adult developmental stages in
mice. Results indicate that mPFC-BLA projections exhibit
delayed emergence relative to other mPFC pathways and
establish synaptic transmission with BLA excitatory and
inhibitory neurons in late infancy, events that coincide with a
massive increase in overall synaptic drive. During subsequent
adolescence, mPFC-BLA circuits are further modified by
excitatory synaptic strengthening as well as a transient surge
in feedforward inhibition. The latter was correlated with
increased spontaneous inhibitory currents in excitatory
neurons, suggesting that mPFC-BLA circuit maturation
culminates in a period of exuberant GABAergic transmission.
These findings establish a time course for the onset and
refinement of mPFC-BLA transmission and point to potential
sensitive periods in the development of this critical network.

Amy Roy, Fordham University
O.1.2 Temper tantrums as indicators of emotion
dysregulation in children
In recent years, there has been an increase in empirical
attention paid to the phenomenology of irritability in children
and adolescents. Most studies have focused on populations
of children suffering from chronic irritability, such as those
with disruptive mood dysregulation disorder (DMDD).
However, in our work, we have found that the presence of
severe temper outbursts (STO) in middle childhood, even in
the absence of chronic mood concerns, is associated with
significant functional impairment and is not adequately
addressed with current interventions. Further, we have
identified alterations in intrinsic functional brain networks that
appear to be specifically associated with STO, even when
controlling for other psychopathology such as ADHD. Thus,
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we propose that when STO persist beyond the preschool
years, they represent a clinically-relevant, transdiagnostic
indicator of underlying deficits in emotion reactivity and
regulation. Our work on the phenomenology and
neurobiology of STO will be discussed along with
implications for future research and treatment development.

Koraly Perez-Edgar, Penn State University
O.1.3 Affect-biased attention as a core mechanism of
emotion reactivity and regulation
Affect-biased attention, particularly if stable and entrenched,
may act as a developmental tether that helps sustain early
socioemotional and behavioral profiles over time, placing
some individuals on maladaptive developmental trajectories.
Much of the evidence focuses on anxiety, although it is likely
a domain-general mechanism. The current presentation will
outline the neural circuitry that may underlie the links
between temperament, behavioral markers of affect-biased
attention, and emerging risk for anxiety.

Oral Session 2 
Development of Attention
Chair: Sarah Durston, University of Utrecht

Sarah Durston, University of Utrecht
O.2.1 Brain development in Attention Deficit
Hyperactivity Disorder
Studies of brain development in Attention Deficit
Hyperactivity Disorder have shown relatively stable decreases
in cortical thickness that relate to outcome: individuals with
remitting symptoms also show some normalisation of cortical
thickness, suggesting that individual differences in may be
indicative of resilience (Shaw et al., 2006). However, different
measures of the cortex may reflect differing aspects of early
cortical development (Rakic, 2000). In this presentation, I will
discuss a study of the development of cortical thickness,
surface area and gyrification in ADHD.

Gaia Scerif, University of Oxford
O.2.2 Beyond the attentional homunculus: 
The developmental dynamics of attention, learning
and memory
Attentional control plays a crucial role in biasing incoming
information in favour of what is relevant to further processing,
action selection and long-term goals. Developmental
cognitive neuroscience illustrates how attentional processes
are best understood not simply as a control homunculus, but
rather as bidirectionally influencing and influenced by prior
experience. Our recent data highlight change and stability in
the interplay between attentional control, memory and
learning. Children and young adults differ in the extent to
which they deploy visuo-spatial attentional control to optimize
maintenance in short-term memory. At the same time,
attentional effects on memory are not unidirectional:
previously learnt information and resistance to distraction
during learning guide later attentional deployment, in
adulthood and in childhood. In conclusion, assessing

attentional development and its dynamics point to the
bidirectional influences between attention, learning and
memory.

Alison Gopnik, University of California at Berkley
O.2.3 When children are more open-minded learners
than adults are: computation, evolution and
phenomenology
Our recent studies show a surprising developmental pattern
across several different kinds of problems and age ranges.
Younger learners are better than older ones at learning
unusual abstract causal principles from evidence. I explore
the possibility that this is because younger minds and brains,
with less frontal control, are intrinsically more flexible and
exploratory, although less efficient as a result. From a
computational perspective, this developmental shift may
provide the benefits of "simulated annealing" in machine
learning. An initial broad "high-temperature" search through a
hypothesis space, followed by a narrower and more focused
search, allows optimal learning in complex and variable
environments. From an evolutionary perspective, our
distinctively long human childhood and slow frontal
maturation may reflect this computational strategy. Such early
high-temperature searches may have a distinctive, unfocused
and uncontrolled but vivid phenomenology, analogous to
certain kinds of adult experiences in which similarly flexible
and open-ended learning takes place.

Yuko Munakata, University of Colorado Boulder
O.2.4 Developing inhibitory control: The role of
temporal dynamics in children’s attention
Children show remarkable limitations and developments in
their ability to inhibit inappropriate thoughts, actions, and
emotions. I will show how these changes in inhibitory control
are likely driven by developments in how children engage
attention. Children’s inhibitory control can also be improved
using novel approaches motivated by this attentional
framework.

Oral Session 3 
Cellular & Molecular Mechanisms 
in Development
Chair: Nim Tottenham, Columbia University

Janice Juraska, University of Illinois
O.3.1 Cortical reorganization during adolescence:
what the rat can tell us about the cellular basis
The cerebral cortex decreases in volume during adolescence
in humans while the underlying white matter increases. These
changes also occur in the adolescent/peripubertal rat. In the
rat prefrontal cortex, synapses, dendrites and neurons are
pruned peripubertally. These decreases are larger in females
and more definitively tied to puberty. The increase in the
white matter is due to myelination, not differences in the
number or size of axons. The basolateral amygdala will also
be presented where the relationship between the size and
cellular composition of a structure is not as clear as in the
cortex.
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Frances Champagne, Columbia University
O.3.2 Epigenetic variation in developmental
trajectories: Role of prenatal and postnatal
experiences
Development is shaped by environmental influences
occurring at various life stages and there is increasing
evidence for the role of epigenetic mechanisms in this
process. The experience of parents can likewise shape the
development of offspring leading to environmental impacts
that persist across generations. In this talk, I will highlight
research investigating the epigenetic impact of prenatal
maternal exposure to stress/toxins, variation in the quality of
postnatal mother-infant interactions shaped by maternal
exposure to adversity and the impact on development of
paternal exposure to stress. These studies individually
explore the epigenetic influence of parental environmental
exposures and collectively illustrate the dynamic and
interactive routes through which the environment can lead to
behavioral and neurobiological effects across generations.

Siobhan Pattwell, Fred Hutchinson Cancer Research Center
O.3.3 Leveraging dynamic changes in neural circuitry
during adolescence to persistently attenuate fear
memories
Fear can be highly adaptive in promoting survival, yet it can
also be detrimental when it persists long after a threat has
passed. Malleability of the fear response may be most
advantageous during adolescence when there is an increased
prevalence to explore novel, potentially threatening
environments. Using microprisms to image prefrontal-cortical
spine maturation longitudinally and retrograde tracing of
neurons across development, we delineate dynamic circuit
reorganization associated with shifts in adolescent fear
behaviors. Exploiting this sensitive-period of neural
development, we modified existing behavioral interventions
in an age-specific manner to attenuate adolescent fear
memories persistently into adulthood by highlighting
contextual contributions.

Bridget Nugent, University of Pennsylvania
O.3.4 Placental mechanisms underlying sex
differences in neurodevelopmental vulnerability
Gestational stress is a risk factor for male-biased
neurodevelopmental disorders, including schizophrenia and
autism. Our mouse model of early prenatal stress (EPS)
imparts HPA stress axis and metabolic deficits to male
offspring, endophenotypes similar to male-biased disorders.
The placenta provides necessary factors for early brain
development, thus sex differences in placental function may
influence sex biases in neurodevelopmental vulnerability. We
identified placental OGT (a nutrient sensing enzyme) as a
mediator of the effects of EPS on brain development. OGT
modifies the H3K27me2/3 methyltransferase, EZH2,
enhancing its activity. Using trophoblast-specific OGT
reduction, we found that OGT determines higher levels of
placental H3K27me3 in females and genome-wide sex
differences in placental H3K27me3 patterns. We hypothesized
that this female-biased epigenetic repression is protective
against prenatal insults. To test this hypothesis, we reduced
H3K27me3 using trophoblast-specific manipulations of EZH2

in conjunction with EPS. Decreasing placental
EZH2/H3K27me3 created female vulnerability to EPS,
sensitizing HPA axis reactivity and causing long-term
increases in body weight. To evaluate the role of X and Y -
linked H3K27 demethylases in establishing sex differences in
H3K27me3, we generated trophoblast-specific mouse lines
with reducible UTX and inducible UTY. We predict that
reducing placental UTX (hence enhancing H3K27me3) will
protect males from the developmental deficits produced by
EPS. In addition, we predict that reducing UTX while inducing
UTY expression in female trophoblasts will masculinize
genome-wide placental H3K27me3 patterns and
neurodevelopmental responses to environmental
perturbations. These studies bring us closer elucidating the
etiology of sex-biased neurodevelopmental disorders by
investigating the complex interactions of genetic/epigenetic
programs with prenatal environment.

Oral Session 4 
ABCD Symposium  
Chair: Monica Luciana, University of Minnesota

The Adolescent Brain and Cognitive Development
(ABCD) Study: early mental health, substance use,
and neurocognitive outcomes
The NIH-funded Adolescent Brain and Cognitive
Development (ABCD) Consortium aims to be the largest
longitudinal multi-site study of brain and behavioral
development to date. The goal is to enroll over 11,000 9-to-
10 year-old singleton and twin participants who represent the
United States population and follow them through
adolescence and into young adulthood. Participants and their
families complete comprehensive behavioral assessments of
mental health, substance use, cognitive function, social
function, and personality as well as a two-hour brain imaging
protocol that includes structural, diffusion tensor, resting-
state, and task-based scans. This symposium will feature
initial findings from the first year of assessment, including a
description of the study sample, mental health and substance
use outcomes, early findings from the neurocognitive
assessment and imaging findings. A particular focus will be
on individual variations in these outcomes due to high risk
status and substance use. The presenters will engage in
discussion with the audience regarding the utility of this
epidemiological approach, challenges in multi-site
integration, and implications for the prospective study of
substance use liability.

Hugh Garavan, University of Vermont
O.4.1 How to describe neurodevelopment at the
population level: Recruitment and sampling
characteristics of the ABCD study
The ABCD study, being a landmark study of adolescent
neurodevelopment, has prioritized an epidemiologically
rigorous approach to recruitment. This is motivated by an
appreciation that larger, more diverse samples are required to
capture the sociodemographic variability that is needed to
generalize to the larger US population. The ABCD study is
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recruiting 11,000+ children aged 9/10 from 20 sites across
the USA. I will describe the school-based, stratified random
sampling approach ABCD employs to recruit children
matched to national demographics for sex, race and ethnicity,
socioeconomic status and urbanicity.

Susan Tapert, University of California San Diego
O.4.2 Assessing mental health and substance use in 9
and 10-year-olds:  The ABCD Assessment Protocol
and early outcomes
Adolescence is a time of dramatic physical, emotional, and
intellectual growth, and also a critical neurodevelopmental
period associated with dramatic increases in rates of
substance use and psychiatric disorders. Alcohol and
marijuana use are common in adolescence; rates of binge
drinking remain high, and the potency of many marijuana
products now used is higher than in past decades. Identifying
pathways to substance use, mental illness, and their effects
on development is critically important. The Adolescent Brain
Cognitive Development (ABCD) study is enrolling over 11,000
children and following them from age 9 - 10 years of age
through adolescence and into early adulthood. Participants
undergo a comprehensive baseline assessment, including
developmentally appropriate assessment of substance use
and mental health that show stable sensitivity and construct
validity across childhood and adolescence, minimize
participant burden, and capture emergence of substance use
and subtle changes in mental health. These data will
elucidate: 1) effects of substance use on the adolescent brain;
2) effects of substance use on behavioral and health
outcomes; 3) bidirectional relationships between
psychopathology and substance use; 4) effects of genetic,
behavioral, neurobiological, and environmental differences on
risk profiles and substance use outcomes; and 5) “gateway
interactions” between substances.

Monica Luciana, University of Minnesota
O.4.3 Neurocognition in early adolescence and risk
for later substance use: findings from ABCD’s first
year of study
Adolescence is characterized by strivings toward
independence, numerous social, physical changes, and
increased risk-taking. Dual systems models attribute
adolescent risk-taking to tensions between developing
capacities for cognitive control and heightened reward
sensitivity. A comprehensive understanding of adolescents’
neurocognitive development is necessary so that
consequences of behaviors such as substance use can be
clarified in relation to these dynamics. The prospective
assessment of cognitive development is fundamental to the
aims of the newly launched Adolescent Brain and Cognitive
Development (ABCD) Consortium. This presentation will
provide an overview of ABCD’s neurocognitive battery, which
include the NIH Toolbox Cognition Battery, a one-item Cash
Choice task, a novel variant of the Rey Auditory Verbal
Learning Test (RAVLT), the Matrix Reasoning task, and a
measure of visuospatial ability, the Little Man Task. Initial
findings from ABCD’s first year of data collection, including
assessments of nearly 5000 children, will be presented. To
date, we observe that children from high risk backgrounds

demonstrate lower levels of working memory as well as
diminished performance on learning and memory trials of the
RAVLT. These outcomes will be considered in relation to
individual differences in specific mental health and substance
use risk factors. Implications for neural development will be
discussed.

Deanna Barch, Washington University
O.4.4 Mapping neural development supporting
cognitive and emotion process in the ABCD
This presentation will outline the constructs and approaches
being collected for the functional neuroimaging component of
the ABCD project, which includes both resting state and task
related functional activity, along with the details of the
paradigms being used to assess the cognitive and affective
constructs of working memory, inhibitory control, reward
anticipation and receipt, emotional face processing, and
episodic memory. We will present initial results on both
validation of these approaches in this sample and relationship
to key variables of interest to neurodevelopment in the 9 and
10-year-old children being assessed as part of this large-scale
project.

Day 3 Monday September 18

Oral Session 5 
Methods for Developmental Imaging
Chair: Monica Rosenberg, Yale University

Michael Hallquist, University of Pennsylvania
O.5.1 Developmental changes in the effect of
emotional cues on value-based decision-making 
and information maintenance in borderline
personality disorder
Borderline personality disorder (BPD) often emerges in
adolescence and is characterized by emotion dysregulation
and interpersonal hypersensitivity. Although decision-making
in emotional contexts is impaired in BPD, little is known about
its neurodevelopmental basis. In this study, 92 participants
(47 with BPD symptoms, 45 matched controls) between the
ages of 13 and 30 (M = 20.61) completed 8 runs of a
reinforcement-based timing task during an fMRI scan. Runs
consisted of fifty trials in which a dot revolved 360° in 4
seconds around a central stimulus (fearful, happy, or
scrambled face). Participants pressed a button to obtain a
probabilistic reward from a time-varying contingency.
Behavioral data were fit using a novel computational model of
expected value, complexity of the value distribution (entropy),
prediction error (PE), and decay of unchosen actions. HRF-
convolved decision signals were entered in model-based
fMRI analyses using FLAME1+2 software (FSL 5.0.9).
Behaviorally, whereas controls selected high-value actions
after a negative PE in the fearful face condition, those with
BPD symptoms did not (p < .001), suggesting disrupted

Flux Congress Oral Presentations
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learning from PEs by negative emotion in BPD. In model-
based fMRI analyses, the BPD group had weaker
representation of value entropy in the frontal eye fields and
intraparietal sulcus. Moreover, modulation of social cognitive
regions (e.g., dmPFC, MTG, TPJ, and temporal pole) to fearful
PEs diminished in with age in BPD, but was relatively stable in
controls. Implications of these findings for the development
of BPD will be discussed.

Tamara Vanderwal, Yale University
O.5.2 Movies in the Magnet: The use of naturalistic
stimuli in developmental neuroimaging
The use of naturalistic viewing conditions, including movies,
in fMRI continues to expand rapidly. This talk will provide an
overview of the advantages of using movies as fMRI stimuli
and cover current efforts underway in developmental
neuroimaging. One focus will be on the paradigm Inscapes, a
7-minute publicly available movie we created to serve as an
alternative to resting state for young children (Vanderwal et
al., 2015, NeuroImage). The talk will also highlight publicly
available data sets that use movies as acquisition states
across the lifespan (e.g., O’Connor D., et al. 2017,
GigaScience, Alexander L.M., et al., bioRxiv 2017) and the use
of movies to study individual differences in functional
connectivity (Vanderwal et al., 2017 NeuroImage).

Oral Session 6 
Social and Motivational Processes

Chair: Leah Somerville, Harvard University

Niko Steinbeis, Leiden University
O.6.1 The role of control and motivation in the
development of prosocial behavior
A central question in the study of prosocial behavior is
whether this occurs automatically and as a function of
people’s inherent kindness or instead results from effortful
control and regulation. I argue that prosocial behavior carries
a cost and this cost needs to be regulated for prosocial
behavior to occur. In a series of developmental studies I show
that impacting behavioral control influences how children
share valuable resources. I also draw on recent lines of
research on motivational aspects of behavioral control and
how this can affect prosocial behavior. These insights can be
leveraged to devise behavioral control interventions that
increase sharing during childhood.

Mirella Dapretto, University of California Los Angeles
O.6.2 Variation in the oxytocin receptor gene
modulates reward circuit connectivity in youth with
and without autism
Oxytocin is a key mediator of social behavior across species
and common variants in the oxytocin receptor gene (OXTR)
have been linked to alterations in brain structure and function
in neurotypical adults, as well as increased risk for autism
spectrum disorders (ASD). In this talk, I will present data from
a recent study where we examined how cumulative genetic

variation across several OXTR single-nucleotide
polymorphisms affect functional connectivity of the reward
network in youth with and without ASD. By showing
differential genetic effects on neuro-endophenotypes in these
populations, our findings highlight how integrating genetic
risk across multiple loci with neuroimaging data can further
elucidate neural mechanisms of vulnerability vs. resilience in
carriers of disease-associated risk alleles. 

Flash Talks: Part 1

Co-chair: Nim Tottenham, Columbia University
Co-chair: Bea Luna, University of Pittsburgh

Rosa Li, Duke University

F.1.1 Striatal reward anticipation decreases from
adolescence to young adulthood - but only when
watched by a peer

Many everyday decisions occur in the presence of peers and
feature outcomes that are shared with those peers. Both
peer presence and reward for others have been found to
independently activate reward- and social-processing neural
regions, but it is still unknown how peer presence and
reward for peers interact to influence neural activity. We
collected fMRI data from 40 late adolescents and young
adults (18-28 y.o.) while they completed a monetary
incentive delay task to earn reward for self and for a friend.
Half of the participants completed the task alone, and half
completed the task while watched by the friend. Across all
participants, reward for self and friend were similarly
processed in striatal and insular reward-related regions,
while peer presence increased activity in medial PFC.
Additionally, peer presence significantly interacted with age
to predict activity in bilateral striatum: There was a
significant age-related decrease in striatal reward
anticipation for self and for friend in participants who were
watched by their friend, but no significant correlation
between age and striatal reward anticipation in those who
completed the task alone. We show that reward for self and
for friend are similarly neurally processed, and that the effect
of peer presence on reward-related neural responses does
not end at legal adulthood, but instead linearly diminishes
from late adolescence to young adulthood. Thus,
interventions to reduce maladaptive reward-seeking
behaviors in peer groups should not end at age 18 and
should instead extend into the early 20s.

Ashley Nielsen, Washington University in St. Louis

F.1.2 Patterns of functional connectivity predict
maturity and diagnostic status of individuals with
Tourette syndrome.

While a common developmental course for tic symptoms
has been described for Tourette Syndrome (TS), many
patients do not follow this typical trajectory. Previously, we
demonstrated that multivariate support vector machine
(SVM) learning can classify children with TS based on
correlations in spontaneous fMRI activity between regions
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across the brain (resting-state functional connectivity: RSFC).
Here, we extended this work to test if patterns of RSFC can
indicate maturity and diagnostic status of individuals with
and without TS across development. Resting state fMRI data
was collected from a group of tic-free children (C-TF; N =
39), tic-free adults (A-TF; N = 39), children with TS (C-TS; N
= 39), and adults with TS (A-TS; N = 39). RSFC data among
264 regions underwent strict preprocessing to minimize
motion-related artifact. While SVM is most commonly used
to predict binary class labels, it can be extended to predict
multiple classes (mc-SVM). We used mc-SVM to create a
multivariate model separating C-TF, C-TS, A-TF, and A-TS
individuals with RSFC and tested this model with leave-one-
out cross validation. The mc-SVM model was able to classify
individuals according to maturity and diagnostic status with
64% accuracy (chance=25%). Individuals were more likely
to be misclassified according to diagnostic group than age
group. The way in which an individual is misclassified with
mc-SVM provides a richer characterization of the individual
than binary SVM, which may be useful for predicting the
clinical outcomes and developmental course of symptoms
for TS individuals.

LM Wierenga, University Leiden

F.1.3. Unraveling age, sex, puberty and testosterone
effects on subcortical brain development across
adolescence

The onset of adolescence in humans is marked by hormonal
changes that give rise to secondary sexual characteristics,
noted as puberty. It has, however, proven challenging to
unravel to what extent pubertal changes may have
organising effects on the brain beyond chronological age, as
reported in animal studies The present longitudinal study
aimed to characterise the unique effects of age and puberty
on subcortical brain volumes and included three waves of
data collection at two-year intervals and 680 MRI scans of
271 participants aged between 8 and 29 years old. Gamm
model procedures were used to assess the effects of age,
self-report pubertal status and testosterone level on basal
ganglia, thalamus, hippocampus, amygdala and cerebellum
gray matter volumes. We observed age-related increases in
putamen and pallidum volumes, and decreases in
accumbens and thalamus volumes, all also showing main
effects of sex. Only the cerebellum showed an interaction
effect of age by sex. Furthermore, we showed that changes
in puberty status and testosterone described developmental
change in several structures better than chronological age.
These effects differed per structure and between sexes.
Changes in testosterone level were related to development
of striatum, hippocampus and amygdala volumes in males
and caudate and hippocampal volumes in females. The
approach of the present study allowed us to characterise the
complex interactions between chronological age and
pubertal maturational changes, and the findings indicate
puberty unique changes in brain structure that are sex
specific.

Barbara Braams, Harvard University

F.1.4. Developmental trajectories of social influence
on ambiguous decision-making

Adolescence is a life period associated with increased risk-
taking, especially in the context of peers. Two factors that
are important for the propensity for risk-taking are attitudes
towards ambiguity and risk. Risk refers to variability in
outcome, whereas ambiguity refers to unknown chances for
outcomes. Studies have investigated social influence on
risky decisions, but it remains unclear how social influence
shapes adolescent risk-taking in ambiguous situations.
Participants (N=99, age range 12-22) completed an
economic choice task. Choice options were systematically
varied on levels of risk and ambiguity. On each trial a safe
choice (low outcome variability) and a risky choice (high
outcome variability) were presented. Participants made
choices in three conditions: a solo condition, a social
condition in which they saw choices of peers and a
computer condition in which they saw choices of a
computer. Data were analyzed with non-linear mixed effects
models with factors risk, ambiguity and condition. For the
solo condition, results showed no developmental changes
for risk and ambiguity tolerance. For the social condition,
results showed that participants’ choices conform to the
preferences indicated by the peers, but not the computer.
Furthermore, when ambiguity was high and peers preferred
the risky choice, especially young adults (19-21 years) were
more likely to make a risky choice. These results show that
tolerance towards ambiguity, but not risk, might depend on
choice preference of peers. Furthermore, we show that this
effect is specific to early adulthood. 

Anthony Dick, Florida International University

F.1.5. Development of the lateral lemniscus and its
relation to receptive vocabulary

The lateral lemniscus (LL) is a bilateral fiber pathway
comprised of axonal projections from the superior olivary
complex to the inferior colliculus (Naidich et al., 2009). It is
thus the major conduit for the transmission of auditory
perceptual information in the brainstem. Although the
pathway is an important component of this early auditory
system, its development has not been investigated using
modern diffusion-weighted imaging (DWI) techniques. Our
study aims to be the first, to our knowledge, to track the LL
in vivo and to explore potential behavioral associations in a
sample of typically developing invdividuals. In this study, we
examined the LL in 129 participants (70 females, age = 0-18
years, M= 8.67 years) using DWI. Bilateral ROIs where
manually drawn in the midbrain using the superior cerebral
peduncle as a landmark. Tracking was successful in 94
participants. Fractional anisotropy (FA) increased linearly in
the LL from infancy to late adolescence, which is consistent
with extended development of the auditory system more
broadly (Litovsky, 2015; t(90) = 7.21, p < .001; controlling
for age, whole brain FA, and gender). We also assessed the
LL’s relation to vocabulary development and found that axial
diffusivity (AD) of the LL is associated with improved PPVT
scores (t(77) = 2.21, p < .05, controlling for age, gender, and
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wholebrain AD). This study provides preliminary evidence of
the development and behavioral associations of the LL.
Successful tracking of this pathway is potentially important
for clinical treatment of auditory disorders in children.

Tara Madhyastha, University of Washington

F.1.6. Modeling fMRI Data in R using Neuropointillist

fMRI analysis has become an important tool for scientists
across disciplines with different modeling needs. In
particular, developmental cognitive neuroscience
researchers are concerned with longitudinal growth and
correlated change of brain and behavior. At the same time,
constraints imposed by major fMRI analysis packages limit
the range of models that can be applied, and the tight
connection between image preprocessing and statistical
analysis make it difficult for scientists from different
disciplines to bring new modeling expertise to fMRI analysis.
We describe a new R package, Neuropointillist
(http://ibic.github.io/neuropointillist/), designed by our group
to address this issue by facilitating implementation of more
complex longitudinal models. The presentation will include a
tutorial that translates fMRI analysis implemented in the
FMRIB Software Library (FSL) into an R longitudinal mixed
effects framework. Because conducting fMRI analyses in R
can be memory and CPU-intensive, Neuropointillist was also
designed to parallelize execution and take advantage of
cloud-based computing. We show how this software and
approach can be used to compare longitudinal growth
models on simulated fMRI data. More generally, using
parameters estimated from first level analyses, it can be
used to facilitate any voxel-wise analysis that can be defined
in R, including structural equation frameworks for growth.
The presentation will cover the wide array of new modeling
capabilities that will now be available for examining
developmental change in fMRI data.

Scott Marek, University of Pittsburgh

F.1.7 Anterior cingulate theta band oscillations
support development of cognitive flexibility through
adolescence into adulthood

Adolescence is a unique developmental period characterized
by improvements in cognitive control abilities, including
cognitive flexibility. Theta band (4-8 Hz) activity within the
anterior cingulate cortex (ACC) increases several hundred
milliseconds after onset of a cue signaling the need to
switch rule sets in adults. However, the developmental of
ACC theta band oscillations and their contribution to the
development of cognitive flexibility have not been examined.
MEG data was collected from 47 subjects aged 14-31 years.
Subjects completed a modified version of the multi-source
interference task where subjects had to switch between
congruent and incongruent trial types. After preprocessing
and a novel approach for deconvolution of MEG data, we
contrasted switch vs. repeat trials and projected these
results into source space for each subject. We next executed
a time/frequency decomposition and tested for age effects.
Lastly, we related brain activity during task switching to

behavioral performance, once again testing for
developmental effects. Across ages, there was significantly
greater theta band ACC activity in switch vs. repeat trials
within 200ms of a cue signaling the need to switch tasks. In
addition, increased theta band power was related to
increased switch cost. Developmentally, ACC theta band
power decreased with age with increased theta band power
resulting in a greater switch cost for adolescents compared
to adults. These findings present electrophysiological
evidence that mechanisms supporting cognitive control
instantiation are immature during adolescence.

Hillary Raab, New York University

F.1.8 Pavlovian and instrumental contributions to
motivated behaviors across development

Across development individuals must acquire a repertoire of
behaviors to function adaptively in diverse environments.
Pavlovian “stimulus-outcome” learning elicits reflexive
reactions, whereas instrumental “action-outcome” learning
affords flexible adaptive behaviors that yield beneficial
outcomes. Through Pavlovian-instrumental transfer (PIT),
hard-wired Pavlovian responses either facilitate or
undermine instrumental learning. When Pavlovian and
instrumental outcomes are aligned, Pavlovian responses
invigorate reward-driven instrumental actions and inhibit
action in the face of punishment. When in opposition,
Pavlovian responses interfere with adaptive, instrumental
behaviors. PIT has yet to be well characterized
developmentally. Here, we examined PIT in children,
adolescents, and adults (aged 8-25), who performed a
Go/No-go task in which valence and action were
orthogonalized. Across trial types, Pavlovian and
instrumental responses were either aligned (Go to win, No-
go to avoid losing) or in opposition (Go to avoid losing, No-
go to win). We found a valence-by-action-by-trial effect that
was differentially impacted by age. Overall, learning was
enhanced when Pavlovian and instrumental responses were
aligned versus in opposition. Moreover, a Go bias further
facilitated ‘Go to win’ learning. The degree of PIT was
greatest in children, with instrumental action growing
increasingly resistant to Pavlovian interference with age. This
shift in the balance between learning systems may foster
more flexible adaptive behaviors during the transition from
adolescence into adulthood.

Christy Rogers, University of North Carolina at Chapel Hill

F.1.9 “No, don’t do it!” Neural correlates of sibling
closeness during risky decision-making

Accumulating evidence suggests that sibling relationships
are a prominent influence on the development of risk-taking
behavior across adolescence. Siblings predict adolescents’
engagement in risk taking above and beyond the effects of
parent and peers. Yet, no prior study has tested how siblings
influence the neurobiology of risk taking. We investigated
the neural correlates of sibling relationships on adolescent
risk-taking behavior. The sample included 73 adolescents
(Mage = 13.37 years; 38 females) who played a risk-taking
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task during an fMRI scan. Participants reported on closeness
(e.g., trust, communication, support) with their siblings,
parents, and peers, and indicated the frequency with which
they engaged in risky behaviors such as substance use.
Higher sibling closeness was associated with suppressed
activation in the dorsolateral PFC and insula during risky
decision-making. Moreover, higher sibling closeness
indirectly predicted less adolescent real-life risk-taking via
suppression of the insula during risky decision-making. Birth
order effects were also found, indicating that sibling
closeness differentially predicts activation in the caudate
depending on whether adolescents are the oldest child in
the family or not. Importantly, these findings persisted above
and beyond parental and peer closeness, highlighting the
significant influence of sibling relationships on adolescent
risk taking through the brain.

David Montez, University of Pittsburgh

F.1.10 Developmental stabilization of neural gain
signals improves mean behavioral performance and
behavioral variability

Cognitive development during adolescence is characterized
by improvements in mean performance and by decreases in
behavioral variability, which is an important barometer of
cognitive functioning. Mechanistically accounting for the
stabilization of behavior is critical to our understanding of
adolescent neural development. Here, we report results from
a longitudinal working memory study performed over 10
years in a cohort of 126 subjects between the ages of 8 and
33 years. We develop a computational model of memory-
guided saccade (MGS) performance and provide evidence
that improvement in mean behavioral performance and
behavioral variability can be accounted for by the stabilizing
neural variability. We find that behavioral performance in the
memory-guided saccade task improves and stabilizes during
adolescence. By incorporating multiple sources of
independent neural gain variability in a high-dimensional
drift diffusion race model we accounted for the
improvements in mean performance and variability that are
observed during adolescent development. Analysis of the
trial-to-trial relationship between memory-guided saccade
reaction times and accuracies reveals a U-shaped speed-
accuracy relationship, which was accounted for by a balance
of independent variability affecting working memory and
response threshold gain signals. Our results indicate that
independent trial-to-trial variability in gain signals that affect
working memory maintenance and response thresholds can
account for the speed-accuracy relationships observed in
our data.

Kaja LeWinn, University of California, San Francisco

F.1.11 The representative developing brain: Does
sampling strategy matter for neuroscience?

Despite calls to incorporate population science into
neuroimaging research, most studies recruit small, non-
representative samples. We examined whether sample
composition influences conclusions about age-related
variation in global measurements of grey matter volume,

thickness and surface area in a large, community-based
sample of children aged 3-18 (N=1,162) from the Pediatric
Imaging, Neurocognition and Genetics Study (PING).
Structural MRI data were analyzed using Freesurfer to
generate cortical area and thickness measures for each lobe
of the brain (frontal, parietal, occipital, temporal), as well as
for total cortical thickness, area, and volume. To approximate
associations of age with brain structure in a representative
sample of U.S. children, we applied a commonly-used
epidemiologic method called raking to weight the sample
according to the distributions of socioeconomic status,
race/ethnicity, and sex in the U.S. Census. We compared
associations between age and brain structure in this
weighted sample to estimates derived from the unweighted
original sample. Compared to unweighted models, we
observed a more complex functional form (cubic versus
quadratic) for cortical surface area and subcortical volume,
earlier maturation of sub-cortical structures, and regional
patterns of cortical maturation that better reflected known
developmental trajectories in weighted models. Our
empirical examination of non-representative sampling in
neuroimaging studies suggests that sample composition is
likely to have a meaningful impact on cognitive
neuroscience findings.

Oral Session 7 
Hippocampal Development
Chair: Noa Ofen

Noa Ofen, Wayne State University

O.7.1 Progress and limitations in assessing
hippocampal functional maturation

There is growing interest in measuring the structural
properties of the human hippocampus and assessing its
functional maturation, yet the little data available, combined
with differences in methodological applications limit what
we currently know. In this talk I will summarize recent
advances in our understanding of hippocampal
development, while highlighting several of the limitations in
our current knowledge, as well as some of the productive
efforts to achieve progress in our understanding of how the
development of the human hippocampus and the functional
specialization of hippocampal sub-components supports
memory functioning across the lifespan. Better
characterization of the typical trajectories of hippocampal
development is highly desirable not only for understanding
how this structure supports memory but for generating
clinically important insights in populations where
hippocampal development is altered.

Simona Ghetti, University of California Davis

O.7.2 Hippocampal contributions to the development
of episodic memory

Behavioral research has consistently shown that episodic
memory, or the ability to remember events in their spatio-
temporal context, improves during childhood and
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adolescence. The hippocampus plays a critical role in
forming and reinstating representations that integrate
information about events and their spatio-temporal context.
However, little is known about how developmental changes
in the hippocampus support these behavioral improvements.
Furthermore, despite a purported role of the hippocampus in
the emergence of episodic memory in the first few years of
life, little direct evidence links hippocampal function to early
manifestations of episodic memory in humans. I will present
new findings that begin to address both of these gaps in
knowledge. First, results from a large longitudinal study
show that volumetric structural and functional changes in
the hippocampus predict developmental changes in episodic
memory from 7- to 14 years of age; I will discuss the role of
puberty. Second, results from a functional neuroimaging
study show that hippocampal activation associated with a
past experience in 2-year-olds is associated with overt
memory for that experience. Overall, these findings suggest
that it is possible to trace early memory capacity to
hippocampal function, but this function continues to change
from early childhood into adolescence.

Patricia Bauer, Emory University

O.7.3 Self-derivation of new knowledge through
memory integration: The importance of binding and
detection of deviatio

Building a semantic knowledge base requires integration of
memory traces established at different times and in different
contexts. Rapid accumulation of knowledge further depends
on productive processes that allow self-derivation of new
knowledge based on integrated memory traces. Through
work with children and college students, we have identified
component processes involved in self-derivation through
integration. fMRI indicates that the processes are
hippocampally dependent. Behavioral assays, eye tracking,
and ERPs suggest that limitations on memory integration or
binding present challenges to successful self-derivation in
childhood, whereas failures to detect deviation between
newly and previously learned information limits performance
among college students.

Paul Frankland, Hospital for Sick Children

O.7.4 Hippocampal neurogenesis, forgetting and
infantile amnesia

Neurogenesis persists throughout life in the hippocampus,
and there is a lot of interest in how the continuous addition
of new neurons impacts hippocampal memory function
across development. Our studies in rodents have shown that
high rates of neurogenesis during the post-natal period
contribute to accelerated forgetting (i.e., infantile amnesia)
(e.g., Akers et al [2014] Science). Our more recent studies
address whether amnesia is associated with storage vs.
retrieval failure. Using optogenetic approaches we find that
otherwise ‘lost’ infant memories may be recovered via direct
stimulation of ensembles of neurons that were active during
initial encoding.

Flash Talks: Part 2

Co-chair: Nim Tottenham, Columbia University
Co-chair: Bea Luna, University of Pittsburgh

Louise Baruël Johansen, Centre for Functional and
Diagnostic Imaging and Research, Copenhagen University
Hospital Hvidovre

F.2.1 Reduced orbitofrontal functional network
centrality characterizes high neuroticism across
childhood and adolescence

Neuroticism is a risk factor for anxiety and mood disorders.
Recently, we showed that children and adolescents scoring
higher on neuroticism had a less efficient information
exchange in resting-state functional brain networks and a
less influential orbitofrontal (OFC) network. In the present
longitudinal study, we investigate if associations between
functional network topology and neuroticism change over
the course of adolescence. Resting-state functional magnetic
resonance imaging was acquired for up to six times from 74
typically-developing children and adolescents aged 10-18
years. Using graph theory we quantified global efficiency
and modularity, and local network features including
betweenness centrality and participation coefficient of five
networks of interest. Linear mixed-effects models confirmed
that the OFC played a less central role (i.e. lower
betweenness centrality) in adolescents with high
neuroticism. The lack of a significant neuroticism by age
interaction suggests that this association may be stable
across childhood and adolescence. Although we observed a
fair reliability (intraclass correlation (ICC)=0.4-0.5) for the
OFC betweenness centrality measure, the reliability with
which graph theoretical measures could be measured
longitudinally was generally low (ICC<0.4). Fluctuations in
cognitive and mental states during and between the
scanning sessions may well underlie the observed within-
subject variability. Our results stress the importance of
replicating findings of cross-sectional studies, as these are
inherently “blind” to intra-individual variability.

Katherine Reding, National Institutes of Health

F.2.2 Influence of sex and pubertal development on
functional connectivity

Sex differences in the prevalence of psychopathology
emerge during adolescence and may reflect the pubertal
surge in gonadal steroid production. Despite this, little is
known about the direct effects of puberty on brain function.
To examine neurodevelopment across puberty, we studied
functional connectivity (FC) in children categorized by
clinician-rated pubertal stage (PS). Participants (N=72) were
grouped as prepubertal (PS1, N=41, 8.7±0.3yrs, 18 girls) or
pubertal (PS2-5, N=31, 13±0.7yrs, 14 girls). Resting state
fMRI scans were collected at 3T, processed with AFNI and
ANTs, and analyzed using a connectome-wide association
study (CWAS) to identify 1) prepubertal sex differences and
2) sex-by-pubertal group main and interaction effects in
whole-brain FC. Identified clusters were used as seed
regions in voxel-wise analyses to clarify underlying regional
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patterns of FC. Prepubertal sex differences were identified in
the medial prefrontal cortex, a key region of the default
mode network (DMN, p<.001). Seed-based analysis (p<.05
FDR-corrected) showed that girls had more robust FC than
boys within the DMN and the exective control network
(ECN). In the sex-by-pubertal group model (p’s<.05 FWE-
corrected) main effects of sex were reproduced in
DMN/ECN, while main and interaction effects of pubertal
group converged on basal ganglia FC. Seed-based analysis
(p<.001) showed that caudate FC with the salience network
increased across puberty in girls, but decreased in boys.
These data suggest that development of network
connectivity may be influenced by both sex and pubertal
status.

Sylvia Rusnak, Georgetown University

F.2.3 The developing frontoparietal network: Spatial
imitation performance predicts activation in young
children

The neural signature of visuo-spatial working memory
(VSWM), the short-term ability to retain and manipulate
information, is well characterized in older children and adults
by frontoparietal activation that strengthens with
development and memory load (Moriguchi & Hiraki, 2013).
Due to the technical difficulties associated with studying
young children using fMRI, knowledge of the neural basis of
VSWM in preschoolers is limited. Functional near infrared
spectroscopy (fNIRS) may be a suitable alternative. Due to a
lack of standardization of VSWM measurement in fNIRS
studies, prior findings have been mixed (Moriguchi & Hiraki,
2013). In the present study, we collected fNIRS data from 5-
to 8-year-olds during two multi-step spatial imitation tasks:
one well-established (Subiaul et al., 2015) and one novel. An
experimenter demonstrated a sequence of actions and then
the child was tested. We hypothesized frontoparietal
activation during the test phase due to the demands of
holding multiple steps in mind. Memory load was
manipulated by sequence length (2 to 5 steps), with all
children performing at ceiling across loads. All children
exhibited frontoparietal activation during the test phase of
each task. However, for high relative to low load, younger
children showed only parietal activation, while older children
exhibited the canonical frontoparietal activation. Data
collection with 3- to 8-year-olds is ongoing. Understanding
the neural mechanisms underlying the development of
imitation and load-dependent VSWM has important
implications for the science of learning.

Stephen Boyd, Oregon Health & Science University

F.2.4 Sex differences in the effect of nucleus
accumbens volume on adolescent drinking: The
mediating role of sensation seeking and positive
alcohol expectancies

The nucleus accumbens (NAcc) is implicated in reward
sensitivity and development of alcohol use disorder (AUD).
Larger NAcc volume has been found among adolescents at
high-risk for AUD; though, it is unclear whether NAcc
volume predicts drinking. This study examined direct and

indirect effects of NAcc volume on adolescent drinking after
two years. Mediation through sensation seeking (SS) and
positive alcohol expectancies (PAE), both known risk factors
of AUD, was explored, as well as sex differences in a sample
of 808 adolescents (mean age = 16.2±6.4; 51% female).
Baseline bilateral NAcc volume was determined by
segmenting subcortical brain structures on T1-weighted,
magnetic resonance images. SS and PAE were assessed one
year post-baseline, and alcohol use measured after two
years. Controlling for intracranial volume and age, NAcc
volume predicted later drinking in males (β=.09, p=.04) and
females (β=.11, p=.02). After accounting for SS and PAE,
the effect of NAcc volume remained significant for females
(β=.09, p = .04), but not males (β=.05, p=.29). In males, the
indirect effect through SS and PAE accounted for more than
half of the effect of NAcc volume (β=.05, p=.01). These
findings suggest that delayed structural maturation of the
NAcc may be a risk factor for alcohol use. In males, a larger
NAcc was associated with greater SS and PAE, which in turn
predicted more alcohol use. Mediation was not evident in
females. Although NAcc volume influenced later drinking for
both sexes, these results suggest that the mechanism by
which this region infers risk differs by sex.

Arianna Gard, University of Michigan

F.2.5 Neighborhood effects on the brain:
Impoverishment in early childhood predicts
amygdala reactivity to ambiguous faces in young
adulthood

Although children from disadvantaged neighborhoods are at
risk for poor cognitive and social outcomes, the biological
mechanisms linking neighborhood impoverishment to youth
outcomes is unclear. We previously found (Gard et al., under
revie) that a Census-derived measure of neighborhood
impoverishment at age 2 predicted greater amygdala
reactivity (AR) to ambiguous neutral faces at age 20. The
current study extends and deepens this work by examining
(1) neighborhood danger as a potential mediator of this
pathway; and (2) unique effects of each Census-based
indicator of neighborhood impoverishment in early
childhood on amygdala reactivity to ambiguity at age 20.
The Pitt Mother & Child Project (Shaw et al., 2003) is a
longitudinal study of low income boys followed from 18
months to 23 years. Neighborhood impoverishment during
early childhood (2, 5 years) was measured using seven
block-level Census tract variables used across many studies
of neighborhood effects: median family income, % families
below poverty line, % households on public assistance, %
unemployed, % single-mother households, % African
American, and % with > Bachelor’s degree. Neighborhood
danger was parent-reported. AR to neutral faces (versus
shapes) was measured using fMRI at age 20. Results
indicated that neighborhood danger did not mediate
neighborhood impoverishment associations with greater AR
to neutral faces in adulthood. Within the neighborhood
impoverishment variable, median family income was most
strongly related to AR to neutral faces, over and above other
neighborhood attributes and family income.
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Moriah Thomason, Wayne State University / Perinatology
Research Branch, NICHD/NIH

F.2.6 Hatching a Pokémon egg by closing your eyes:
A new paradigm for measuring resting-state in
preschoolers

Resting-state paradigms are becoming increasingly popular
in neuroscience. In adults, resting-state is often measured in
eyes-closed condition. This procedure is not easily
applicable in preschool populations, since they often refuse
to close their eyes for extended periods. A standardized task
to increase the feasibility of measuring eyes-closed resting-
state in this population is needed. Here, we present a novel
eyes-closed paradigm for measuring resting-state in
preschoolers. Continuous EEG data were collected in 50
preschoolers (ages 4.5-5.1) while they participated in a novel
Pokémon resting-state experiment. Children were signaled to
place their chin on a custom-built ?incubator? and close their
eyes in order to hatch a Pokémon egg. An egg appeared on
the screen to cue the start of a trial. After 25sec, they would
be signaled by a cracking sound to open their eyes. The egg
would then virtually hatch and they would be given a
matching sticker for the hatched character. This procedure
was repeated up to 8 times. The average number of trails
completed across all subjects was 7.7 trials. EEG data
processed for 12 participants revealed rapid emergent alpha
frequency at the onset of rest epochs in all cases. This task
meets criteria of being both well tolerated by preschoolers,
and producing desired neurophysiological results,
suggesting it is a sound approach for investigating
spontaneous neural activity across the brain. A complexity
warranting discussion is the low-level processing
component of this procedure.

Kristen Tummeltshammer, Brown University

F.2.7 Visual learning is modulated by reward value 
in infancy

Using eye-tracking, we investigated whether 7-month-old
infants would demonstrate a key feature of prediction
learning: the transfer of reward value from rewarding stimuli
onto reward predictive cues. Fifty infants (M=7 months, 8.3
days) were presented with high and low value faces and
cartoons (i.e., infant’s own mother and an unfamiliar female;
colorful dynamic and gray-scale static) as well as four cue
stimuli (i.e., unique shapes). Infants viewed the cues and
rewards in isolation, and then in 24 randomized cueing trials,
in which a cue was closely followed by a paired reward in
the same quadrant of the screen. Results show that infants’
distribution of looking times to the reward stimuli transferred
to the cues during the cueing task: infants looked longer at
cues paired with high value than with low value cartoons,
while looking times for cues paired with faces did not differ.
Infants’ pattern of pupil dilations also transferred to the cues,
as pupil dilations were larger at post-test for cues paired
with high value than with low value rewards, and particularly
for the cue predicting the infant’s own mother compared to
an unfamiliar female face. In addition, infants’ increased
pupil size for the cue paired with their own mother’s face
was associated with the amount of time mothers reported

spending with their infants. Lastly, infants showed decreased
saccadic latencies, reflecting greater spatio-temporal
learning, to cues that preceded high value rewards. These
results demonstrate that visual prediction learning is indeed
modulated by stimulus reward value in infancy.

David Piekarski, UC Berkeley

F.2.8 Ovarian hormones organize the maturation of
inhibitory neurotransmission in the frontal cortex at
puberty onset in female mice.

The frontal cortex matures late in development, showing
dramatic changes after puberty onset, yet few experiments
have directly tested the role of pubertal hormones in cortical
maturation. One mechanism thought to play a primary role
in regulating the maturation of the neocortex is an increase
in inhibitory neurotransmission, which alters the balance of
excitation and inhibition. We hypothesized that pubertal
hormones could regulate maturation of frontal cortex by this
mechanism. Here, we report that manipulations of gonadal
hormones do significantly alter the maturation of inhibitory
neurotransmission in the cingulate region of the mouse
medial frontal cortex, an associative region that matures
during the pubertal transition and is implicated in decision
making, learning, and psychopathology. We find that
inhibitory neurotransmission increases onto cingulate
pyramidal neurons during puberty and that this increase can
be blocked by prepubertal but not post-pubertal
gonadectomy. Further, prepubertal hormone treatment can
induce this effect in frontal cortex, but not somatosensory
cortex, suggesting that earlier puberty can advance cortical
maturation in a regionally specific manner. Prepubertal
hormone treatment also affects a frontal cortex-dependent
reversal learning task. These data provide rare evidence of
enduring, organizational effects of ovarian hormones at
puberty and provide a potential mechanism by which
gonadal hormones could regulate the maturation of
associative neocortex.

Brenden Tervo-Clemmens, University of Pittsburgh

F.2.9 Neural corrlates of latent internalizing and
externalizing psychopathology during adolescence

Across the lifespan, latent variable modeling reveals
dimensional, internalizing and externalizing factors that
account for patterns of comorbidity amongst common
mental health disorders. However, little is known about the
association between these transdiagnostic factors and brain
function during adolescence.To identify functional brain
correlates of internalizing and externalizing psychopathology,
we utilized resting-state functional magnetic resonance
imaging (rsfMRI) data and psychopathology symptom
endorsement from 598 subjects from the Philadelphia
Neurodevelopmental Cohort. Latent internalizing and
externalizing factors were estimated using confirmatory
factor analysis (CFA) informed by Kruegger et al., (1998).
rsfMRI data (6 min) were preprocessed using standard
measures and adjacency matrices were computed using the
parcellation from Power et al. (2011). The CFA model of
psychopathology symptom endorsement demonstrated
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good fit (robust CFI: = .964, RMSEA = .06). Preliminary
rsfMRI results revealed subjects with high latent internalizing
scores had increased connectivity within canonical default
mode network (DMN) nodes (t’s > 2.75, p < .05, corrected).
In contrast, subjects with higher latent externalizing scores
had increased connectivity between frontoparietal (DLPFC)
and DMN nodes (MTL)(t = 3.99 , p< .05, corrected). Our
results suggest distinct connectivity profiles of internalizing
and externalizing psychopathology. However, we highlight a
potential common role of the DMN in transdiagnostic
psychopathology risk during adolescence.

Sung Jun Joo, University of Washington

F.2.10 Automaticity in the reading circuitry: A
hallmark of skilled reading

Skilled reading requires years of practice with learning to
associate visual symbols (letters) with speech sounds
(phonemes), and over the course of the learning process,
this association becomes almost effortless. Indeed, skilled
readers show activation to visually presented words in both
ventral temporal cortex (VTC), which is involved in

orthographic processing, and the superior temporal sulcus
(STS), which is involved in phonological processing. Here
we hypothesize that automatic activation of this circuit in
response to a visually presented word is a hallmark of
successfully learning to read. To test this hypothesis, we
used magnetoencephalography (MEG) to measure cortical
responses to printed words while children engaged in an
attention-demanding task (color discrimination on a fixation
dot) for which the words were irrelevant. We found that the
stimulus-evoked visual response to words in VTC peaked at
180 ms and all children, regardless of reading skill, showed
similar VTC responses. Importantly, even though children
were not actively reading the words, we found significant
activation in the STS which peaked at 240 ms. This
automatic response to the visual stimulus in a canonical
language region was indicative of good reading skills: the
stimulus-driven STS response was only present in good
readers but not in children with dyslexia. Our results suggest
that automatic recruitment of phonological processing
circuits is a hallmark of skilled reading; with practice, reading
becomes effortless as the brain learns to automatically
translate letters into sound and meaning.
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Poster Session 1
Saturday September 16

1-A-1 Social interaction recruits mentalizing and
reward systems in middle childhood
Diana Alkire¹, Daniel Levitas¹, Katherine Warnell², Elizabeth
Redcay¹
¹University of Maryland, College Park, ²Texas State University

1-A-2 Probing the biased competition theory of
selective attention in the developing brain: An fMRI
study in school-aged children
Na Yeon Kim¹, Mark Pinsk¹, Sabine Kastner¹
¹Princeton University

1-A-3 Greater learning-dependent change in
hippocampal systems relates to reward learning
Bart Larsen¹, Finnegan Calabro¹, Vishnu Murty¹, William
Foran¹, Beatriz Luna¹
¹University of Pittsburgh

1-A-4 Prospective memory in adolescence and
adulthood
Lucia Magis-Weinberg¹, Ruud Custers², Iroise Dumontheil³
¹University College London, ²Utrecht University, ³Birkbeck,
University of London

1-A-5 Relational memory and pattern separation
across the lifespan
Chi Ngo¹, Ying Lin¹, Nora Newcombe¹, Ingrid Olson¹
¹Temple University

1-A-6 Salient visual events disrupt memory-guided
attention in adults but not children
Kate Nussenbaum¹, Kia Nobre¹, Gaia Scerif¹
¹University of Oxford

1-A-7 Introducing the human connectome project -
development: behavioral, cognitive, and biological
measures
Zachary Tucker¹, Deanna Barch², Susan Bookheimer¹, Randy
Buckner³, Gregory Burgess², Michael Harms², Catherine
Hegarty¹, Cynthia Hernke², Stephen Smith⁴, Leah Somerville³,
Kathleen Thomas⁵, David Van Essen², Essa Yacoub⁵, Mirella
Dapretto¹
¹University of California, Los Angeles, ²Washington University
in St. Louis, ³Harvard University, ⁴Oxford University,
⁵University of Minnesota

1-A-8 The NIMH longitudinal study of the
neurobiologic and endocrine events of puberty:
Hormonal and metabolic changes that accompany
puberty in typically developing children
Shau-Ming Wei¹, Pedro Martinez¹, Soldin Steven¹, Linda
Schenkel¹, Katherine Reding¹, J. Shane Kippenhan¹, Philip
Kohn¹, Jefferson Huggins¹, Elizabeth Robinson¹, Sheila
Brady¹, Lynnette Nieman¹, Jack Yanovski¹, Karen Berman¹,
Peter Schmidt¹
¹NIH

1-B-10 Neural correlates of improved decision-
making as assessed by the Iowa Gambling Task
Brandon Almy¹, Paul Collins, Mike Kuskowski¹, Steve Malone¹,
Monica Luciana¹
¹University of Minnesota

1-B-11 How do D2R-expressing MSNs in the
dorsomedial striatum contribute to goal directed
choice?
Kristen Delevich¹, Yuting Zhang¹, Satya Vedula¹, Linda
Wilbrecht¹
¹UC Berkeley

1-B-12 Like me back: Youths’ feelings about
unknown peers influences neural response during
predicted peer evaluation
Carina Fowler¹, Lynda Lin¹, Eva Telzer¹
¹University of North Carolina at Chapel Hill

1-C-13 Working memory-related fMRI activation as a
function of pubertal status and sex in typically-
developing children and adolescents
Austin Boroshok¹, Shau-Ming Wei¹, Katherine Reding¹, Tiffany
Nash², Miriam Zawadzki¹, Jordan Barone¹, Pedro Martinez¹, E.
Lisa Robinson², J. Shane Kippenhan¹, Philip Kohn¹, Lynette
Nieman³, Jack Yanovski⁴, Karen Berman¹
¹National Institute of Mental Health, ²National Institutes of
Health, ³National Institute of Diabetes and Digestive and
Kidney Diseases, ⁴National Institute of Child Health and
Human Development

1-C-14 Relations between pattern separation ability
and hippocampal subfield volume in childhood
Kelsey Canada¹, Fengji Geng¹, Tracy Riggins¹
¹University of Maryland

1-C-17 Individual connectomes are unique and stable
in the developing brain from adolescence to young
adulthood
Corey Horien¹, Xilin Shen¹, Dustin Scheinost¹, R. Todd
Constable¹
¹Yale School of Medicine

1-C-18 Characterizing the functional connectivity
development of the prefrontal cortex
Katherine Lopez¹, Deanna Barch¹, Sridhar Kandala¹
¹Washington University in St Louis

1-C-20 Community violence exposure: Longitudinal
associations with hippocampal structure and
function
Darby Saxbe¹, Hannah Lyden¹, Larissa Del Piero², Sarah
Stoycos¹, Sarah Gimbel¹, Gayla Margolin¹, Jonas Kaplan¹
¹University of Southern California, ²University of Washington

1-C-21 Neural correlates of rewards for self and
charity: prosocial development during adolescence
Jochem Spaans¹, Sabine Peters¹, Eveline Crone¹
¹Leiden University
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1-C-22 Effects of trauma exposure on fear inhibition
circuitry in the developing brain
Sanne van Rooij¹, Ryan Smith¹, Jennifer Stevens¹, Ye Ji Kim¹,
L. Alexander Vance¹, Tanja Jovanovic¹
¹Emory University

1-C-23 Introducing the human connectome project -
devleopment: Task-fMRI paradigms
Constanza Vidal Bustamante¹, Deanna Barch², Susan
Bookheimer³, Randy Buckner¹, Gregory Burgess⁴, Mirella
Dapretto³, Michael Harms⁴, Cynthia Hernke⁴, Erik Kastman¹,
Stephen Smith5, Kathleen Thomas6, David Van Essen⁴, Essa
Yacoub6, Leah Somerville¹
¹Harvard University, ²Washington University in St. Louis,
³UCLA, ⁴Washington University in St. Louis University,
5University of Oxford, 6University of Minnesota

1-C-24 Developmental trajectories of resting-state
functional connectivity in adolescence: a longitudinal
study
Bianca Westhoff¹, Anna van Duijvenvoorde¹, Frank de Vos¹,
Eveline Crone¹
¹Institute of Psychology, Leiden University

1-D-27 How does peer evaluation influence hot and
cool inhibitory control in adolescence and adults?
Lison Bouhours¹, Olivier HOUDE¹, Gregoire BORST¹, Mathieu
CASSOTTI¹
¹Paris Descartes University

1-D-28 Alexithymia is associated with neural
reactivity to masked emotional faces in adolescents
who self-harm
Lauren Demers¹, Melinda Westlund-Schreiner¹, Ruskin Hunt¹,
Bonnie Klimes-Dougan¹, Kathleen Thomas¹, Kathryn Cullen¹
¹University of Minnesota

1-D-29 Regulating responses to social and appetitive
rewards across development
Danielle Goldman¹, Chelsea Helion¹, Kevin Ochsner¹
¹Columbia University

1-D-30 Differential associations of distinct forms of
childhood adversity with neurobehavioral measures
of reward processing: Neurodevelopmental pathways
to depression
Jessica Jenness¹, Meg Dennison¹, Maya Rosen¹, Kelly
Sambrook¹, Margaret Sheridan¹, Katie McLaughlin¹
¹University of Washington

1-D-31 Quantifying objective monetary reward value
in adolescents and adults using a physical effort
paradigm
Katherine Kabotyanski¹, Alexandra Rodman¹, Katherine
Powers¹, Erik Kastman¹, Abigail Stark¹, Leah Somerville¹
¹Harvard University

1-D-32 Behavioral and neural correlates of social
evaluation in adolescent girls
Laura Machlin¹, Adam Miller¹, Emily Munier¹, Margaret
Sheridan¹
¹University of North Carolina at Chapel Hill

1-D-33 The effects of a target interpersonal rejection
on emotion regulation in typically developing girls: A
pilot study
Adam Miller¹, Emily Munier¹, Laura Machlin¹, Margaret
Sheridan¹
¹University of North Carolina at Chapel Hill

1-D-34 These violent delights have violent ends:
Neural correlates of aggression selectivity in
delinquent youth based on differential motivations
Michael Perino¹, Joao Guassi Moreira², Eva Telzer³
¹University of Illinois, Urbana-Champaign, ²University of
California, Los Angeles, ³University of North Carolina, 
Chapel-Hill

1-D-35 Developmental change in four-choice reversal
learning coincides with puberty onset
Michelle VanTieghem¹, Linda Wilbrecht², Nim Tottenham¹
¹Columbia University, ²University of California Berkeley

1-F-36 Using multiple learning paradigms to
characterize brain networks supporting adolescent
learning
Samantha DePasque¹, Adriana Galvan¹
¹UCLA

1-F-38 Developmental experience of food insecurity
impairs cognitive flexibility and alters dopamine
release in the striatum in adulthood
Wan Chen Lin¹, Polina Kosillo¹, Ezequiel Galarce¹, Michael
Mcdannald², Helen Bateup¹, Linda Wilbrecht¹
¹University of California, Berkeley, ²Boston College

1-F-39 9-month-olds use higher-order contexts to
organize working representations in a A-not-B task
Denise Werchan¹, Kelley Gunther¹, Dima Amso¹
¹Brown University

1-G-40 Quantitative assessment of image quality of
sparse functional near infrared spectroscopy vs high-
density diffuse optical tomography
Tracy Burns-Yocum¹, Adam Eggebrecht¹, Joseph Culver¹
¹Washington University in St. Louis School of Medicine

1-G-41 Neural correlates of observation and
imitation of human and robot hand motion in autism
spectrum disorder
Garrett Cardon¹, Donald Rojas¹, Isabelle Buard²
¹Colorado State University, ²University of Colorado Anschutz
Medical Campus
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1-G-42 Using EEG to assay language processing in
minimally verbal children with ASD
Charlotte DiStefano¹, Shafali Jeste¹
¹University of California, Los Angeles

1-G-44 Reduced neural activity in the action
observation network in children and adolescents
with autism spectrum disorder during observation of
social and motor actions
Emily Kilroy¹, Laura Harrison¹, Christiana Butera¹, Sharon
Cermak¹, Lisa Aziz-Zadeh¹
¹USC

1-G-45 Infant HPA axis as a potentail mechanism
linking maternal mental health and infant telomere
length
Benjamin Nelson¹, Nicholas Allen¹, Heidemarie Laurent¹
¹University of Oregon

1-G-46 Neural substrates of gustatory emotion
processing in children with Williams Syndrome and
7q11.23 Duplication Syndrome
Madeline O’Brien¹, Tiffany Nash¹, Mbemba Jabbi¹, Michael
Gregory¹, Orma Ravindranath¹, Danielle Currin¹, Shannon
Grogans¹, J. Shane Kippenhan¹, Philip Kohn¹, Daniel
Eisenberg¹, Carolyn Mervis², Karen Berman¹
¹National Institute of Mental Health, ²University of Louisville

1-G-48 Social anxiety severity and age influence
neural responses to social feedback
Ashley Smith¹, Eric Nelson², Katharina Kircanski¹, Brent
Rappaport³, Quyen Do¹, Ellen Leibenluft¹, Daniel Pine¹,
Johanna Jarcho⁴
¹National Institute of Mental Health, ²Nationwide Children’s
Hospital, ³Washingtion University, ⁴Stony Brook University

1-G-49 The role of the cerebellum in juvenile
Huntington’s Disease
Alexander Tereshchenko¹, Eric Epping¹, Katherine Mathews¹,
Leah Zhorne¹, Erin Martin¹, Patricia Espie-Pfeiffer¹, Vincent
Magnotta¹, Peg Nopoulos¹
¹University of Iowa

Poster Session 2
Sunday September 17

2-A-51 Attention bias to threat moderates the
association of poverty and anxiety with internalizing
among low-income adolescents
Meriah DeJoseph¹, Deanna Ibrahim¹, Javanna Obregon¹,
Michael Masucci¹, C. Cybele Raver¹
¹New York University

2-A-52 The functional consequences of social
distraction with complex scenes: alpha oscillations
and development
Brianna Doherty¹, Frederik van Ede², Eva Patai³, Anna Nobre²,
Gaia Scerif²
¹University of California San Francisco, ²University of Oxford,
³University College, London

2-A-53 Neurocognitive development in binge-
drinking adolescents with and without concomitant
marijuana use
Scott Jones¹, Bonnie Nagel¹
¹Oregon Health & Science University

2-A-54 Inhibiting reward-related responses requires
greater frontal control than inhibiting prepotent
responses alone
Kristin Meyer¹, Juliet Davidow², Jenna Snyder¹, Leah
Somerville², Margaret Sheridan¹
¹UNC, ²Harvard

2-A-55 Positive, but not negative, parenting in early
childhood predicts both hippocampal volume and
episodic memory ability in middle childhood
Tracy Riggins¹, Morgan Botdorf¹, Sarah Blankenship¹, Lea
Dougherty¹
¹University of Maryland

2-A-56 Overlapping regions of error-related activity
across three tasks in children
Mary Abbe Roe¹, Laura Engelhardt¹, Jenifer Juranek², K. Paige
Harden¹, Elliot Tucker-Drob¹, Jessica Church¹
¹University of Texas at Austin, ²University of Texas Health
Science Center at Houston

2-A-57 Interactive effects of alcohol consumption
and peer presence on connectivity between the
nucleus accumbens and the response inhibition
network
Lauren Sherman¹, Gail Rosenbaum², Ashley Smith³, Morgan
Botdorf⁴, Karla Fettich, Jamie Patrianakos5, Nicole Strange6,
Laurence Stenberg¹, Jason Chein¹
¹Temple University, ²NYU, ³NIMH, ⁴University of Maryland,
5Loyola University Chicago, 6Centre for Addiction and Mental
Health
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2-A-58 Electrophysiological marker underlying
behavioral inhibition, attentional disengagement, and
anxiety in children
Nhi Thai¹, Bradley Taber-Thomas, Santiago Morales², Koraly
Perez-Edgar¹
¹Pennsylvania State University, ²University of Maryland

2-B-59 Age and neural maturation predict changes in
temporal discounting in the transition to adolescence
Jeya Anandakumar¹, Kathryn Mills², Eric Earl¹, Lourdes Irwin¹,
Oscar Miranda-Dominguez¹, Damion Demeter³, Alexandra
Walton Weston⁴, Joel Nigg¹, Damien Fair¹
¹Oregon Health & Science University, ²University of Oregon,
³University of Texas, ⁴Janelia Research Campus

2-B-60 Examining differences in healthy weight vs.
overweight adolescents in reward sensitivity and
cognitive control
Nicole Roberts¹
¹The Pennsylvania State University

2-B-61 Incorporating the social context in
neurocognitive models of adolescent risk-taking: A
neuroimaging meta-analysis
Jorien van Hoorn¹, Holly Shablack¹, Kristen Lindquist¹, Eva
Telzer¹
¹UNC Chapel Hill

2-C-62 Influences of sex and pubertal status on
structural brain development in typically-developing
children
Jordan Barone¹, Katherine Reding¹, Jonathan Kippenhan¹,
Shau-Ming Wei¹, Tiffany Nash¹, Miriam Zawadzki¹, Austin
Boroshok¹, Shanna Murray¹, Hillary Raab¹, Pedro Martinez¹,
Elizabeth Robinson², Philip Kohn¹, Lynnette Nieman³, Jack
Yanovski⁴, Peter Schmidt¹,
¹National Institute of Mental Health, ²National Institutes of
Health, ³National Institute of Diabetes and Digestive and
Kidney Diseases, ⁴National Institute of Child Health and
Human Development

2-C-63 Dimensions of adversity in resting state
functional connectivity of the amygdala and
hippocampus
Theresa Cheng¹, Kathryn Mills¹, John Flournoy¹, Jessica
Flannery¹, Shannon Peake¹, Arian Mobasser¹, Philip Fisher¹,
Jennifer Pfeifer¹
¹University of Oregon

2-C-64 Relations between autobiographical memory
and hippocampal subregion volume in early
childhood
Lisa Cox¹, Oyindamola Adedipe¹, Tracy Riggins¹
¹University of Maryland

2-C-65 Emotion discrimination of facial expressions
in 5-month-old infants: an fNIRS study
Renata Di Lorenzo¹, Anna Blasi², Rianne Rooijen¹, Caroline
Junge¹, Carlijn Boomen¹, Chantal Kemner¹
¹Utrecht University, ²Birkbeck, University of London

2-C-66 Maturation of major white matter tracts
during childhood and adolescence: A longitudinal
study with up to 11 time points
Amalie Ekstrand¹, William Frans Christiaan Baaré¹, Jonathan
Holm-Skjold¹, Hartwig Siebner¹, Terry Jernigan, Kathrine Skak
Madsen¹
¹Danish Research Centre for Magnetic Resonance

2-C-67 Homotopic resting state functional
connectivity correlates with visuospatial abilities in
school-age children
Zeus Gracia Tabuenca¹, Beatriz Moreno¹, Juan Ortiz¹,
Fernando Barrios¹, Sarael Alcauter¹
¹Universidad Nacional Autonoma de Mexico

2-C-68 Real-time visual head motion feedback and
movie watching reduce head motion during MRI
scanning in children under 11 years old
Deanna Greene¹, Jonathan Koller¹, Victoria Wesevich¹,
Jacqueline Hampton¹, Annie Nguyen¹, Lindsey McIntyre¹,
Catherine Hoyt Drazen¹, Andrew Van¹, Eric Earl², Rachel
Klein², Steven Petersen¹, Bradley Schlaggar¹, Damien Fair²,
Nico Dosenbach¹
¹Washington University School of Medicine, ²Oregon Health &
Sciences University

2-C-69 Development of subcortical volumes across
adolescence in males and females: A multisample
study of longitudinal changes
Megan Herting¹, Cory Johnson¹, Kathryn Mills², Nandita
Vijayakumar², Chang Liu¹, Meg Dennison, Anne-Lise
Goddings, Ronald Dahl³, Elizabeth Sowell4, Sarah Whittle5,
Christian Tamnes6

¹University of Southern California, ²University of Oregon,
³University of California Berkley, ⁴Children’s Hospital Los
Angeles, 5The University of Melbourne, 6University of Oslo

2-C-70 Adolescent surface area pre- and post
marijuana and alcohol initiation
Alejajandra Infante¹, Kelly Courtney¹, Norma Castro¹, Lindsay
Squeglia², Susan Tapert¹, Joanna Jacobus¹
¹University of Caifornia San Diego, ²Medical University of
South Carolina

2-C-71 Functional network organization of the social
brain in childhood and adolescence
Ethan McCormick¹, Jorien van Hoorn¹, Eva Telzer¹
¹University of North Carolina, Chapel Hill

2-C-72 Chronically elevated prenatal cytokine
exposure changes rodent offspring behavior and
functional connectivity network structure
Brian Mills¹, Anandakumar Shunmugavel¹, Alina
Goncharova¹, Oscar Miranda-Dominguez¹, Matt Lattal¹,
Suzanne Mitchell¹, Damien Fair¹
¹Oregon Health & Science University
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2-C-73 Developmental outcomes of early adverse
care: elevated cortisol and altered Amygdala
functional connectivity
Elyse Morin¹, Brittany Howell¹, Kathy Reding², Eric Feczko¹,
Eric Earl³, Oscar Miranda-Dominguez³, Melanie Pincus¹,
Martin Styner , Damien Fair³, Mar Sanchez¹
¹Emory University, ²NIH/NIMH, ³OHSU, UNC

2-C-74 Multimodal structural neuroimaging markers
of ADHD symptoms
Tim Silk¹, Gareth Ball¹, Charles Maplas¹, Sila Genc¹, Daryl
Efron², Vicki Anderson², Jan Nicholson³, Emma Sciberras⁴
¹Murdoch Childrens Research Institute, ²Royal Children’s
Hospital, ³LaTrobe University, ⁴Deakin University

2-D-75 Specializaiton of lateral prefrontal cortical
activity underlies successful emotion regulation in
youth
Joao Guassi Moreira¹, Katie McLaughlin², Jennifer Silvers¹
¹University of California, Los Angeles, ²University of
Washington, Seattle

2-D-76 Corticostriatal circuit development constrains
goal directed behavior through adolescence
Catherine Insel¹, Erik Kastman¹, Catherine Glenn², Leah
Somerville¹
¹Harvard University, ²University of Rochester

2-D-77 The Fusiform Face Area shows distinct
patterns of fMRI activity to black vs. white faces in
different emotional contexts
Binyam Nardos¹, Estée Rubien-Thomas², Alexandra Cohen³,
Emma Schifsky¹, A. Li⁴, A. Cervera², A. Lowery², Danielle
Dellarco5, M. Rheinschmidt-Same6, N. Daumeyer², N. Camp7,
Brent Hughes8, Kim Taylor-Thompson³, Jennifer Eberhardt7,
Jennifer Richeson², B. Ca
¹Oregon Health & Science University, ²Yale University, ³New
York University, ⁴Weill Cornell Medical College, 5University of
Miami, 6Northwestern University, 7Stanford University,
8University of California Riverside

2-D-78 The development of self-protective biases:
Adolescents internalize and adults externalize
evaluative social feedback
Alexandra Rodman¹, Katherine Powers¹, Erik Kastman¹, Leah
Somerville¹
¹Harvard University

2-D-79 Characteristics of contra-hedonic decision-
making vary across development: Evidence from a
valenced choice task
Stephanie Sasse¹, Erik Nook¹, Hilary Lambert², Kate
McLaughlin², Leah Somerville¹
¹Harvard University, ²University of Washington

2-D-80 How valuable is social feedback to
adolescents and adults? Objective quantification of
social motivation using a physical effort paradigm
Abigail Stark¹, Alexandra Rodman¹, Katie Powers¹, Eric
Kastman¹, Katya Kabotyanski¹, Leah Somerville¹
¹Harvard University

2-D-81 Ongoing violence exposure in late childhood
predicts increased amygdala reactivity to threat
Jennifer Stevens¹, Ye Ji Kim¹, Sanne van Rooij¹, Tanja
Jovanovic¹
¹Emory University School of Medicine

2-D-82 Rejection distress coupled with reduced
attention to and neural processing of social reward
relates to internalizing symptoms
Alicia Vallorani¹, Santiago Morales², Koraly Pérez-Edgar¹
¹The Pennsylvania State University, ²University of Maryland

2-D-83 A 4-year longitudinal analysis of whole-brain
activation to emotional faces in late adolescent girls
and associations with emotion regulation skills
Veronika Vilgis¹, Kristina Gelardi¹, Erika Forbes², Alison
Hipwell², Kate Keenan³, Amanda Guyer¹
¹UC Davis, ²University of Pittsburgh, ³University of Chicago

2-F-84 Can playing memory games improve
executive function skills?
Grace Lin¹, Snigdha Kamarsu¹, Emily Daubert², Alaina
Wodzinski², Geetha Ramani², Susanne Jaeggi¹
¹University of California, Irvine, ²University of Maryland,
College Park

2-F-85 Safety signal learning as a novel method of
fear reduction in adolescents and young adults
Paola Odriozola¹, Luise Pruessner¹, Jason Haberman¹, Emily
Cohodes¹, Dylan Gee¹
¹Yale University

2-F-86 The regional homogeneity (reho) of resting-
state FMRI signal, a biomarker of the receptivity to
inhibitory contral training?
Emilie Salvia¹, Paul Hérent¹, Cloélia Tissier¹, Sylvain Charron²,
Catherine Oppenheim², Stéphanie Lion², Olivier Houda¹,
Grégoire Borst¹, Arnaud Cachia¹
¹Paris Descartes, ²INSERM

2-F-87 Emergence of the neural network underlying
phonological processing from the pre-reading to the
emergent reading stage: a longitudinal study
Xi Yu¹, Talia Raney², Meaghan Perdue², Jennifer Zuk³, Ola
Ozernov-Palchik⁴, Bryce Becker², Nora Raschle5, Nadine Gaab¹
¹Boston Children’s Hospital/Harvard Medical School, ²Boston
Children’s Hospital, ³Boston Children’s Hospital/Harvard
University, ⁴Boston Children’s Hospital/Tufts University,
5University of Basel, Psychiatric University Hospital

2-G-88 Longitudinal analysis of depression risk
factors in a large sample of adolescent girls screened
for high depressive symptoms
Gabriela Alarcon¹, Erika Forbes¹
¹University of Pittsburgh

2-G-89 Hyperconnectivity of voice processing brain
networks in females with autism
Amanda Baker¹, Daniel Abrams¹, Aarthi Padmanabhan¹, Vinod
Menon¹
¹Stanford University School of Medicine
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2-G-90 Depressive symptomatology and brain
network architecture in adolescent girls
Rajpreet Chahal¹, Kate Keenan², Erika Forbes, Alison Hipwell,
Amanda Guyer¹
¹Center for Mind and Brain, UC Davis, ²University of Chicago

2-G-91 Imaging brain function in children with
autism spectrum disorder with diffuse optical
tomography
Adam Eggebrecht¹, Joseph Culver¹
¹Washington University School of Medicine

2-G-92 Sensory over-responsivity in youth adopted
from foster care
Shulamite Green¹, Kaitlin Cummings¹, Mirella Dapretto¹,
Susan Bookheimer¹, Jill Waterman¹, Audra Langley¹
¹University of California, Los Angeles

2-G-93 Distress tolerance and anxiety across
development: Interactions with age and sex
Jason Haberman¹, Paola Odriozola¹, Emily Cohodes¹, Dylan
Gee¹
¹Yale University

2-G-94 Atypical neural function during affective
theory of mind: a developmental mechanism linking
violence exposure and externalizing psychopathology
Charlotte Heleniak¹, Kelly Sambrook¹, Katie McLaughlin¹
¹University of Washington

2-G-95 Socio-economic status and the neonatal
brain
Anita Montagna¹, Jonathan O’Muircheartaigh¹, Chiara
Nosarti¹, A. David Edwards¹
¹King’s College London

2-G-96 Developmental changes in evidence
accumulation and decision thresholds in borderline
personality
Alison Schreiber¹, Nathan Hall¹, Michael Hallquist¹
¹Pennsylvania State Univeresity

2-G-97 Neural responses to peer interactions in
adolescents with early life adversity: an investigation
of social exclusion and over-inclusion
Nandita Vijayakumar¹, Theresa Cheng¹, John Flournoy¹,
Shannon Peake, Jessica Flannery¹, Arian Mobasser¹, Sarah
Alberti¹, Philip Fisher¹, Jennifer Pfeifer¹
¹University of Oregon

2-G-98 Motor performance relates to resting state-
functional connectivity MRI in term- and preterm-
born children
Muriah Wheelock¹, Nicola Austin, Samudragupta Bora, Adam
Eggebrecht¹, Lianne Woodward, Christopher Smyser¹
¹Washington University

Poster Session 3 
Monday September 18
3-A-100 Common BOLD activity over three executive
function tasks in middle childhood
Laura Engelhardt¹, K. Paige Harden¹, Elliot Tucker-Drob¹,
Jessica Church¹
¹The University of Texas

3-A-101 Connectome-based predictive modeling: The
impact of brain state and sex in a developmental
cohort
Abigail Greene¹, Siyuan Gao¹, Dustin Scheinost¹, R. Todd
Constable¹
¹Yale University

3-A-102 Introducing the human connectome project
- development: general overview
Laurel Kordyban¹, Deanna Barch², Susan Bookheimer³, Randy
Buckner¹, Gregory Burgess², Mirella Dapretto³, Michael
Harms², Cynthia Hernke², Stephen Smith4, Kathleen Thomas5,
David Van Essen², Essa Yacoub5, Leah Somerville¹
¹Harvard University, ²Washington University, ³UCLA,
4University of Oxford, 5University of Minnesota

3-A-103 Infant brain responses to social sounds: a
longitudinal fNIRS study
Nicole McDonald¹, Katherine Perdue², Jeffrey Eilbott³, Harlan
Fichtenholtz4, Amy Ahn5, Megan Braconnier³, Carla Wall6,
Courtney Paisley7, Frederick Shic5, Kevin Pelphrey8

¹UCLA, ²Boston Children’s Hospital, ³Yale School of Medicine,
4Keene State College, 5Seattle Children’s Hospital, University
of Washington, 6University of South Carolina, 7University of
Alabama, 8George Washington University, Children’s National
Health Sy

3-A-104   Cortical temporal hierarchy and social-
cognitive comprehension in middle childhood
Dustin Moraczewski¹, Jazlyn Nketia¹, Elizabeth Redcay¹
¹University of Maryland

3-A-105 Socioeconomic status and brain structure
and function across development: Implications for
academic achievement
Maya Rosen¹, Margaret Sheridan², Kelly Sambrook¹, Andrew
Meltzoff¹, Katie McLaughlin¹
¹University of Washington, ²University of North Carolina,
Chapel Hill

3-A-106 Neural and behavioral development of direct
versus reflected self-evaluations in adolescence
Renske van der Cruijsen¹, Sabine Peters¹, Eveline Crone¹
¹Leiden University

3-A-99 Stress system genes and cognitive
developoment in childhood
Clancy Blair¹
¹New York University
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3-B-107 Feelings about the future: The effect of
perceived stability on decision making in college
students across US and China
Youngbin Kwak¹, Francesca Walsh¹, Xingjie Chen¹, Erik
Cheries¹, Wang Ya
¹UMass Amherst

3-B-108 The relationship between impulsivity and
peer problems across adolescence
Hannah Loso¹, Hugh Garavan¹, Alexandra Potter¹, IMAGEN
Consortium
¹University of Vermont Medical Center

3-B-109 Adolescents and adults learn differently
from description and experience
Gail Rosenbaum¹, Vinod Venkatraman², Laurence Steinberg²,
Jason Chein²
¹New York University, ²Temple University

3-B-110 Friendly and unfriendly social interactions
affect subsequent trust behavior in adolescents
Hester Sijtsma¹, Nikki Lee¹, Nienke Van Atteveldt¹, Lydia
Krabbendam¹
¹Vrije Universiteit Amsterdam

3-C-112 Mapping network-level coupling of
structural and functional connectivity during
adolescence
Graham Baum¹, Rastko Ciric¹, Cedric Xia¹, David Roalf¹,
Richard Betzel¹, Tyler Moore¹, Russell Shinohara¹, Philip
Cook¹, Mark Elliot¹, Kosha Ruparel¹, Christos Davatzikos¹,
Raquel Gur¹, Ruben Gur¹, Danielle Bassett¹, Theodore
Satterthwaite¹
¹University of Pennsylvania

3-C-113 Relations between working memory and
cortical thickness in anterior cingulate cortex and
dorsolateral prefrontal cortex in early childhood
Morgan Botdorf¹, Tracy Riggins¹
¹University of Maryland, College Park

3-C-114 Earlier and atypical structural connectivity
following early caregiver deprivation
Chelsea Harmon¹, Laurel Gabard-Durnam², Dylan Gee³,
Bonnie Goff, Dominic Fareri⁴, Christina Caldera5, Jessica
Flannery6, Eva Telzer7, Kathryn Humphreys8, Nim Tottenham¹
¹Columbia University, ²Harvard University, ³Yale University,
⁴Adelphi University, 5UCLA, 6U Oregon, 7Duke University,
8Stanford University

3-C-115 Resting state brain network differences in
youth adopted from international orphanages
Max Herzberg¹, Kelly Jedd McKenzie¹, Ruskin Hunt¹, Megan
Gunnar¹, Kathleen Thomas¹
¹University of Minnesota

3-C-116 Development of emotional processing is
linked to maturational changes in left-right cingulum
asymmetry during adolescence
Jonathan Holm-Skjold¹, William Frans Christiaan Baaré²,
Jesper Mogensen³, Hartwig Siebner², Terry Jernigan, Kathrine
Skak Madsen²
¹Danish Research Centre for Magnetic Resonance / The Unit
for Cognitive Neuroscience, ²Danish Research Centre for
Magnetic Resonance, ³The Unit for Cognitive Neuroscience

3-C-117 The relationship between child adversity,
anxiety symptoms and white matter integrity
Naomi Koliba¹, Catherine Orr¹, Kerry O’Loughlin, Hannah
Holbrook¹, Brian Carlozzi¹, Matthew Albaugh¹, Joan Kaufman²,
James Hudziak¹
¹University of Vermont, ²Kennedy Krieger Institute

3-C-118 Salience network connectivity and risk-
taking behavior in high school and college students
Namita Padgaonkar¹, Lauren Sherman², Leanna Hernandez¹,
Mirella Dapretto¹
¹UCLA, ²Temple University & Haverford College

3-C-119 Filtering artificial motion caused by
magnetic field distortions from cardiopulmonary
function
Anders Perrone¹, Oscar Miranda-Dominguez¹, Eric Earl¹,
Jonathon Koller², Andrew Van², Rachel Klein¹, Nico
Dosenbach², Damien Fair¹
¹Oregon Health and Science University, ²Washington
University in St. Louis

3-C-120 The influence of maternal diet on macaque
offspring structural brain volume and behavior
Julian Ramirez¹, Darrick Sturgeon¹, Eric Feczko¹, Jennifer
Zhu¹, Jennifer Bagley¹, Oscar Miranda-Dominguez¹, Eric Earl¹,
Elinor Sullivan¹, Damien Fair¹
¹Oregon Health & Science University

3-C-121 Association between family environments
and modularity on structural brain networks in late
childhood
Sally Richmond¹, Marc Seal², Nicholas Allen³, Katherine
Johnson¹, Richard Beare², Sarah Whittle¹
¹University of Melbourne, ²Murdoch Childrens Research
Institute, ³University of Oregon

3-C-122 Physical environment relates to
socioeconomic disparities in cortical structure and
reading achievement in adolescents
Jessica Uy¹, Diane Goldenberg¹, Sarah Tashjian¹, Adriana
Galvan¹
¹UCLA

3-C-123 Heritability of neural reactions to social
exclusion in middle childhood
Mara van der Meulen¹, Niko Steinbeis¹, Michelle Achterberg¹,
Marinus van IJzendoorn¹, Eveline Crone¹
¹Leiden University
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3-D-124 Development of reward learning behavior
and striatal activation through adolescence
Finnegan Calabro¹, Vishnu Murty¹, Bart Larsen¹, Beatriz Luna¹
¹University of Pittsburgh

3-D-12 5 How does social pressure influence
creativity in children and adults?
Anaëlle Camarda¹, Lison Bouhours¹, Olivier Houdé¹, Gregoire
Borst¹, Mathieu Cassotti¹
¹Lapsydé

3-D-126 Neurodevelopmental trajectories of self and
social evaluation across adolescence
Danielle Cosme¹, John Flournoy¹, Jordan Livingston¹, John
Mazziotta², Mirella Dapretto², Jennifer Pfeifer¹
¹University of Oregon, ²University of California, Los Angeles

3-D-127 Children’s emotion regulation abilities
predict functional connectivity and cognitive control
Katherine Duberg¹, Stacie Warren¹, Shaozheng Qin¹, Weidong
Cai¹, Aarthi Padmanabhan¹, Rachel Rehert¹, Sarah-Nicole
Bostan¹, Alejandro Nunez¹, Olivia Altamirano¹, Jannet Lara¹,
Victor Carrion¹, Vinod Menon¹
¹Stanford School of Medicine

3-D-128 Emotional Go/No-Go in the field: Applying a
lab-based standard measure of emotional regulation
to a high-poverty adolescent population
Deanna Ibrahim¹, Meriah DeJoseph¹, Cybele Raver¹
¹New York University

3-D-129 Increased sensitivity to negative stimuli in
adolescent rhesus macaques
Lauren Murphy¹, Virginia Wertman¹, Andrew Kazama¹,
Jocelyne Bachevalier¹
¹Emory University

3-D-130 Whole-brain structural connectivity relates
to intrinsic motivation in children born extremely
preterm
Leona Pascoe¹, Deanne Thompson², Megan Spencer-Smith³,
Richard Beare², Chris Adamson², Katherine Lee², Claire
Armstrong-Kelly², Nellie Georgiou-Karistianis³, Chiara Nosarti4,
Elisha Josev², Gehan Roberts5, Lex Doyle6, Marc Seal², Peter
Anderson¹
¹Monash University and Murdoch Childrens Research Institute,
²Murdoch Childrens Research Institute, ³Monash University,
4Kings College London, 5Murdoch Childrens Research Institute
and Royal Children’s Hospital, 6Royal Womens Hospital and
Murdoch Children

3-D-132 Nucleus accumbens activation relates to
marginalized individuals response to 2016 US
Presidential election
Sarah Tashjian¹, Adriana Galván¹
¹University of California, Los Angeles

3-F-133 Mapping non-response to math intervention:
A resting state MRI study of first graders
Ben Clarke¹, Lina Shanley¹, Jolinda Smith¹, HyeonJin Yoon¹,
Marah Sutherland¹, Jessica Turtura¹, Fred Sabb¹
¹University of Oregon

3-F-134 Twice as nice: Learning benefits from valence
and action in adolescence
Juliet Davidow¹, Catherine Insel¹, Marilyn Romero, Joan
Zhang¹, Leah Somerville¹
¹Harvard University

3-F-135 Neural markers for reading gains in children
with reading difficulties
Tehila Nugiel¹, Mary Abbe Roe¹, W. Patrick Taylor², Jack
Fletcher², Jenifer Juranek³, Jessica Church¹
¹The University of Texas at Austin, ²University of Houston,
³The University of Texas at Houston

3-F-136 Mindfulness intervention is associated with
working memory training gains in school-aged
children
Rachel Jessica Steiner¹, Sarah Short¹, Jeanette Mumford¹
¹Center for Healthy Minds

3-G-137 Ecologically valid neural predictors of social
anxiety disorder in youths
Tessa Clarkson¹, Hung-Wei Chen¹, Megan Quarmley¹, Greg
Hajcak¹, Johanna Jarcho¹
¹Stony Brook University

3-G-138 Mechanisms of stressor controllability
across human development: A novel developmentally-
informed paradigm
Emily Cohodes¹, Jeffrey Mandell¹, Catherine Hartley², Dylan
Gee¹
¹Yale University, ²New York University

3-G-139 Developmental changes in resting-state
functional connectivity in borderline personality
disorder: A network analysis approach
Nathan Hall¹, Michael Hallquist¹
¹Pennsylvania State University

3-G-140 Longitudinal associations of childhood
executive function deficits, resting state functional
connectivity, and ADHD/MDD symptoms across
school age
Elizabeth Hawkey¹, Joan Luby¹, Deanna Barch¹
¹Washington University in St. Louis

3-G-141 Child trauma disrupts hippocampus-
dependent associative learning in the presence of
threat
Hilary Lambert¹, Matthew Peverill¹, Kelly Sambrook¹, Margaret
Sheridan², Katie Askren¹, Katie McLaughlin¹
¹University of Washington, ²The University of North Carolina
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3-G-142 Childhood adversity and prefrontal-
amygdala functional connectivity during emotion
regulation: Specificity to abuse but not other
adversities
Matthew Peverill¹, Margaret Sheridan², Katie McLaughlin¹
¹University of Washington, ²University of North Carolina at
Chapel Hill

3-G-143 Neural correlates of peer victimization in
youth at highest risk for social anxiety confer
resilience for development of social anxiety
symptoms 2-years later
Megan Quarmley¹, Eric Nelson, Nathan Fox, Ashley Smith,
Hannah Grossman, Daniel Pine, Johanna Jarcho¹
¹Stony Brook University

3-G-144 The effect of temporal lobe epilepsy on
emotion recognition in children
Joseph Venticinque¹, Stanley Singer, Jr.¹, Whitney Mattson¹,
Eric Nelson¹
¹Nationwide Children’s Hospital

3-G-145 Abnormal frontoparietal praxis network
connectivity in children with autism
Nicholas Wymbs¹, Stewart Mostofsky¹
¹Kennedy Krieger Institute

3-G-146 Externalizing behavior problems impact task
performance across executive function domains in a
developmental sample
Annie Zheng¹, Mackenzie Mitchell¹, Tiffany Wang¹, Matthew
Larsen¹, Jessica Church¹
¹The University of Texas at Austin

A  D I V I S I O N  O F

Visit us online at www.podiumconferences.com

Conference
Management, Planning
and Delivery
From idea conception through
to conference delivery and
the post review stage, we
are here to help you deliver
an outstanding conference.

Website Design,
Hosting & Maintenance
Our conference website
service engages with your
conference to focus on
creating a comprehensive
and specialized website
designed to describe,
promote and generate
conference leads and reach
your audience.

Online Registration,
Abstract, Membership
and Exhibit Booth
Management
With our range of conference
tools, you will be able to find
efficient solutions to that
save precious administrative
and volunteer hours, freeing
up your staff to focus on
other critical areas.

Association
Management
We provide your association
with the ability to focus on
core responsibilities and roles
related to organizational
growth while a system is in
place to manage the daily
affairs and activities.

To learn more about us or to secure our services for your 
conference or organization, please call 1 800 472-7644 or e-mail us: 
office@podiumconferences.com.

We specialize in planning, organizing and
delivering exceptional international scientific,
academic and research conferences.

Podium offers
effective and
efficient conference
management
solutions through a
range of conference
tools, conference
planning, and
conference
marketing services.



FLUX: THE SOCIETY FOR DEVELOPMENTAL COGNITIVE NEUROSCIENCE | 43

Bu
ffe

t
Lu

nc
h

Co
ffe

e
Coff

ee

1

2
3

1-A
-1 

  

1-A
-2 

  1-A
-4 

  

1-A
-3 

  

1-A
-5 

  

1-A
-6 

  

1-A
-8 

  

1-A
-7 

  

1-O
-15

4  
 

1-O
-15

5  
 

1-A
-10

   

1-A
-11

   1-B
-13

   

1-B
-12

   

1-B
-14

1-C
-17    

1-C
-20

   

1-C
-18

   

1-O
-15

3  
 

1-O
-15

2  
 

1-O
-15

7  
 

1-O
-15

6  
 

1-O
-15

0  
 

1-O
-15

1  
 1-O

-14
9  

 

1-O
-14

8  
 1-G

-49
   

1-G
-50

   

1-G
-43

   

1-G
-42

   1-G
-40

   

1-F
-41

  

1-G
-48

   

1-G
-46

   1-G
-44

   

1-G
-45

   

    
 

      

1-F
-39

1-F
-38    

1-D
-37

    

1-F
-35

   
1-D

-34
   1

-D
-33

   

1-D
-31

   1
-D

-32
   

1-D
-30

   1
-D

-29
  

1-D
-27

   1
-D

-28
   

1-C
-24

   1
-C

-23
  

1-C
-21

   1
-C

-22
   

      

F
lu

x 
C

o
n
g
re

ss
 P

o
st

e
rs

 F
lo

o
r 

P
la

n
|

S
at

ur
d

ay
, S

ep
te

m
b

er
 1

6
A

tr
iu

m
 R

o
o

m
, P

o
rt

la
nd

 H
ilt

o
n



44 | FLUX: THE SOCIETY FOR DEVELOPMENTAL COGNITIVE NEUROSCIENCE

Bu
ffe

t
Lu

nc
h

Co
ffe

e
Coff

ee

1

2
3

2-A
-51

   

1-A
-52

   

2-A
-54

   

2-A
-53

   

2-A
-55

   

2-A
-56

   

2-A
-58

   

2-A
-57

   

2-G
-97

   

2-G
-96

   

2-B
-59

   

2-B
-60

   2-B
-62

   

2-B
-61

   

2-B
-64

   

2-B
-65

   

2-C
-67

   

2-C
-66

   

2-G
-94

   

2-G
-95

   

2-G
-98

2-O
-15

8    

2-O
-16

0  
 

2-O
-15

9  
 

2-O
-16

1    

2-G
-93

   

2-G
-92

   

2-G
-90

   

2-G
-91

   

2-G
-89

   

2-G
-88

   

2-F
-86

   

2-F
-87

   

2-F
-85

   

2-F
-84

   

2-D
-82

   

2-D
-83

   

2-D
-81

   

2-D
-80

   
2-D

-79
   2

-D
-78

   

2-D
-76

   2
-D

-77
   

2-C
-71

   2
-C

-70
   

2-C
-68

   2
-C

-69
   

2-D
-75

   2
-D

-74
   

2-C
-72

   2
-C

-73
   

      

F
lu

x 
C

o
n
g
re

ss
 P

o
st

e
rs

 F
lo

o
r 

P
la

n
|

S
un

d
ay

, S
ep

te
m

b
er

 1
7

A
tr

iu
m

 R
o

o
m

, P
o

rt
la

nd
 H

ilt
o

n



FLUX: THE SOCIETY FOR DEVELOPMENTAL COGNITIVE NEUROSCIENCE | 45

Bu
ffe

t
Lu

nc
h

Co
ffe

e
Coff

ee

1
3-A

-99
   

3-A
-10

0  
 3-A

-10
2  

 

3-A
-10

1  
 3-A

-10
3  

 

3-A
-10

4  
 3-A

-10
6  

 

3-A
-10

5  
 

3-D
-14

4  
 

3-D
-14

3  
    

   

3-O
-16

5  
 

3-O
-16

4  
    

   3-D
-14

5  
 

3-O
-14

6  
 

3-B
-10

7  
 

3-B
-10

8  
 3-B

-11
0  

 

3-B
-10

9  
 3-B

-11
2  

 

3-B
-11

3  
 3-C

-11
5  

 

3-C
-11

4  
 

3-D
-14

1  
 

3-D
-14

2  
 

3-O
-16

6  
 

3-O
-16

7  
 

3-D
-14

0  
 

3-D
-13

9  
 3-D

-13
7  

 

3-D
-13

8  
 

3-D
-13

6  
 

3-D
-13

5  
 3-D

-13
3  

 

3-D
-13

4  
 

3-D
-13

2  
 

3-D
-13

0  
 3-D

-12
8  

 

3-D
-12

9  
 

3-C
-11

9  
 3-

C-1
18

   

3-C
-11

6  
 3-

C-1
17

   

3-D
-12

0  
 3-

D-
12

1  
 

3-C
-12

0  
 3-

C-1
21

   

3-C
-12

3  
 3-

C-1
22

   

3-D
-12

7  
 3-

D-
12

6  
 

      

2
3

F
lu

x 
C

o
n
g
re

ss
 P

o
st

e
rs

 F
lo

o
r 

P
la

n
|

M
o

nd
ay

, S
ep

te
m

b
er

 1
8

A
tr

iu
m

 R
o

o
m

, P
o

rt
la

nd
 H

ilt
o

n



46 | FLUX: THE SOCIETY FOR DEVELOPMENTAL COGNITIVE NEUROSCIENCE

Flux Congress Sponsors

Jacobs Foundation
www.jacobsfoundation.org/

The Jacobs Foundation supports
research and intervention projects
leading to significant outcomes for
children and youth all over the world.
Within our research priority Science of
Learning, we explore the biological
bases of skill acquisition and
development of children and youth and
their consequences for learning
environments and institutions.

Oregon Health & Science
University
www.ohsu.edu/xd/research/

OHSU Behavioral Neuroscience
Department & Office of the Senior Vice
President for Research - The
Department of Behavioral Neuroscience
is a basic science department
performing cutting edge research and
teaching focused on behavioral
pharmacology, genetics, and cognitive
neuroscience. As the state’s only
academic health center, OHSU’s
breakthrough research leads to new
cures, new standards of care, and a
better understanding of the basic
science that drives biomedical
discovery. OHSU researchers are
exploring new basic, clinical, and
applied research frontiers.

University of Oregon Vice
President for Research and
Innovation & the Robert and
Beverly Lewis Center for
Neuroimaging
www.research.uoregon.edu/news/a
round-campus/lewis-integrative-
science-building-fact-sheet

The Office of the Vice President for
Research and Innovation promotes
excellence in research at the University
of Oregon. Research, both basic and
applied, is fundamental to the mission
of the University and is essential to
Oregon’s economic and civic vitality. 

The office supports interdisciplinary
research centers including the Center
on Teaching and Learning and the
Prevention Science Institute as well as
essential core facilities including the
Robert and Beverly Lewis Center for
Neuroimaging and emboldens
innovation and economic development

through strategic partnering and
technology transfer initiatives. 

The UO Robert and Beverly Lewis
Center for Neuroimaging is a core
facility supporting a wide range of
interdisciplinary, multifaceted research
in neuroscience and biological imaging.
We strive to provide world-class
equipment and service in support of
faculty and student research.

Elsevier
www.journals.elsevier.com/develop
mental-cognitive-neuroscience/

Just as the tools used in scientific
research are changing, so too are the
tools used in scientific communication.
Elsevier has taken a leadership role in
advancing the technologies necessary
to create a seamless electronic
information delivery environment.

University of Oregon Center
for Teaching and Learning
https://ctl.uoregon.edu/

The Center on Teaching and Learning
(CTL) is one of the largest research
centers at the University of Oregon and
is part of the College of Education
(COE). The COE is one of the highest-
ranking graduate schools of education
in the country. In the last decade, CTL
has contributed significantly to this
ranking due to its largely successful
research enterprise.

CTL’s mission is to conduct, translate,
and disseminate research that focuses
on the solutions and resolutions to
serious but practical problems in
school systems. CTL’s current research
focuses on the rigorous evaluation of
instructional strategies and materials in
the teaching and assessment of reading
and mathematics skills in K-8. CTL’s
current portfolio of research projects is
available on the CTL website
(http://ctl.uoregon.edu/research/
projects).

CTL also provides screening and
reporting services to schools through
the DIBELS Data System (DDS)
(https://dibels.uoregon.edu/). The DDS
serves millions of students in public
and private schools across the US and
internationally. CTL also actively
develops instructional programs and
educational technology games to

enhance student learning across a
range of academic subjects. We
disseminate rigorously researched
products through the CTL Marketplace
(https://dibels.uoregon.edu/market/).

University of Oregon
Prevention Science Institute
www.psi.uoregon.edu/

The Prevention Science Institute (PSI)
at the University of Oregon is a multi-
disciplinary institute focused on
understanding human development,
preventing behavioral health problems,
and implementing effective
interventions in community settings.
The core mission of the PSI is to
improve the lives and wellbeing of at-
risk children, individuals, and families
throughout the lifespan. The PSI is a
research institute designed for
collaboration between faculty across
disciplines, including psychology, social
and affective neuroscience,
development, education, and others
who are interested in prevention. Our
work is conducted in partnership with
community collaborators in Oregon,
across the US, and internationally,
including child welfare service
providers, school district leaders,
mental health providers, criminal justice
system leaders, and policy makers. The
PSI encompasses three major focus
areas consistent with the field of
prevention science, including
translational neuroscience, prevention
and intervention, and implementation
science. Understanding effective
intervention strategies and the
outcomes associated with these
interventions across multiple domains
of functioning, including biological,
social, and contextual, is the focus of
research at the PSI. The PSI seeks to
collaborate with local, state, national,
and international organizations and
researchers to understand and promote
healthy adaptation in children and
families. The PSI is particularly
interested in working with communities
on dissemination of effective
interventions to real world settings. The
PSI is committed to research that
expands our understanding of
interventions and development with
diverse populations, and actively seeks
to promote research that reduces
health disparities in service utilization.
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Electrical Geodesics. Inc. (EGI)
www.egi.com

EGI’s dense array EEG with 32, 64, 128, or 256 channels
provides EEG data with whole-head coverage and the
highest spatial resolution available. EGI also offers
GeoSource 3 advanced electrical source imaging software
and our new GTEN 100 electrical neuromodulation system,
which both take advantage of high-definition EEG data.
EGI?s complete Geodesic EEG Systems include the
Geodesic Sensor Net for fast electrode application and
optimal comfort, amplifiers for up to 256 channels, and
software for acquisition, review, and analysis. Systems
support multimodal imaging with MRI, MEG, TMS, and
NIRS. Stop by the EGI booth for a demo! 

Framewise Integrated Real-Time MRI
Monitoring
www.firmm.us

Got motion? Get FIRMM! Easy to set up and use, the
Framewise Integrated Real-Time MRI Monitoring (FIRMM)
software suite provides MRI scanner operators with data
quality metrics in real time. Using FIRMM to identify the
ideal scan time for each person can reduce total brain MRI
scan times and associated costs by 50% or more. FIRMM
calculates head motion on MRI data as they’re being
acquired and requires no additional hardware. It’s
completely free, we just want FLUXers to use it. Jointly
developed at OHSU & WashU. Go to www.firmm.us for
more information.

University of Oregon
Special Education and
Clinical Sciences
www.education.uoregon.edu/dep
artment/special-education-and-
clinical-sciences
Through teaching, research, and
service, SPECS seeks to improve the
quality of education, employment, and
community living for children and
adults with special needs and their
families. The department has three
graduate majors: communication
disorders and sciences, school
psychology, and special education.
The department also offers an
undergraduate degree in
communication disorders and
sciences and a minor in special
education. Programs in the
Department of Special Education and
Clinical Sciences improve the quality
and outcomes of education,
employment, and community living
for children and adults with special

needs and their families through
teaching, research, and service.
SPECS faculty actively recruits and
supports opportunities for graduate
students of all ethnicities, abilities, and
orientations.

University of Oregon
Department of Psychology
www.psychology.uoregon
.edu/

Nestled in the lush Willamette Valley,
with an easy drive to both the Pacific
Ocean and the Cascade Mountains,
the University of Oregon is renowned
for its research prowess and
commitment to teaching. The UO is
one of just two schools in the Pacific
Northwest selected for membership in
the prestigious Association of
American Universities, with an annual
portfolio of over $115m in competitive
research awards and a long history of
interdisciplinary research across
seven UO colleges.

The department is co-located in two
buildings. Much of our research
occurs in the Lewis Integrative
Science Building: state-of-the-art
facilities with faculty labs, a research-
dedicated 3T fMRI scanner, and TMS
facilities. After a two year $44m
renovation, Straub Hall offers
additional research labs and is
department home to faculty and
students.

We are committed to diversity and
inclusivity. The Psychology
Department hosts an active and
innovative Committee for an Inclusive
Community (CIC) composed of
graduate students, faculty and staff
invested in the shared interest of a
diverse and inclusive environment
within the department.

Check out our news and events on
Facebook at “uopsychology” & Twitter
at “UOPsych”.

Flux Congress Sponsors
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