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1-A-10 Probing striatal tissue iron as a sensitive index of brain maturation and function in
infancy.

Laura Cabral', Finn Calabro', Jerod Rasmussen?, Will Foran', Ashok Panigrahy', Bea Luna’

"University of Pittsburgh, 2University of California, Irvine

During the prenatal period there is unique and significant brain maturation, setting up a template that
will later be refined by experience, influencing trajectories. Striatal regions, involved in cognitive and
motor function, are vulnerable to prenatal stressors and remain a critical but understudied portion of
early development. A window into pediatric striatal development is through striatal physiology,
measuring tissue iron that accrues primarily in the basal ganglia. Iron plays an important role in
development, including in myelination, energy metabolism, and as a critical step for dopamine
synthesis, where PET [11C]dihydrotetrabenazine, a marker of presynaptic dopamine, is related to striatal
brain iron in adolescence. Limited work has characterized striatal brain iron in infancy, only finding age-
related change after 3 months. However, previous work had small samples and failed to separate
gestational and postnatal age. Here, we leverage T2* from MRI resting state scans, which provide a
measure of brain tissue iron, in data from the Developing Human Connectome Project (N=516, Modal
PMA 40 weeks). Results showed that when including gestational and postnatal age as independent
terms in linear models, strong postnatal increases were found for the ventral striatum, putamen, and
pallidum but not the caudate. Interestingly, gestational age was only related to deposition in the ventral
striatum. To identify changes that aren't specific to regional definitions from atlases and find patterns
that are robust to shifts in regional organization, we use a voxel-wise approach, where support-vector
regression predicts which voxels are changing with age. For the first time in neonates, we demonstrate
significant gestational and postnatal change in striatal iron. A multivariate approach provides specificity,
better mapping future trajectories critical for understanding normative development.

1-A-11 Do neuroplasticity and genetic factors contribute to cognitive training? An imaging-
genetics study in healthy children.

Iris Menu, Qin He', Julie Victor!, Gabriela Rezende', Lorna Le Stanc', Julie Vidal', Catherine Oppenheim?,
Edouard Duchesnay', Boris Chaumette', Olivier Houdé?, Grégoire Borst?, Arnaud Cachia’

"Université Paris Cité, ?Institut Universitaire de France

Executive functions, including inhibitory control (IC), updating, and switching, are important for
academic achievement, physical and mental health. Several cognitive training programs have tested the
possibility of improving EFs. Different factors, at different levels, contribute to cognitive training,
including the basal cognitive level, the brain activity and anatomy, and genetic factors. In this context,
the aim of this study was to decipher the genetic, cerebral, and cognitive factors contributing to IC
training gain in 75 healthy children (9-10 years old) before and after a 5-weeks computerized IC or active
control training. To investigate the multilevel associations between genetic factor (polygenic risk score;
PRS), brain volumes (grey matter volume for 8 regions of interest of the IC network) and IC (Stroop
interference or Stop Signal Reaction Time: SSRT) and their change following training, a structural
equation model (SEM) was constructed and estimated with these different IC and ROl measures,
stratified by age and training groups. The best multilevel model, according to training-related change
significance and specificity along with model fit, corresponded to SSRT as IC measure and left anterior
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cingulate cortex (ACC) as ROl measure. In the IC training group, IC change was found to be explained by
the PRS, the baseline levels of left ACC volume and SSRT efficiency as well as volume change in left ACC.
In contrast, in the control group, change in IC was only explained by the baseline level of SSRT efficiency.
This imaging genetics study provides the first evidence that cognitive changes following an IC training in
children are affected by a combination of factors at different levels: cognition (SSRT baseline level),
brain macrostructure (ACC baseline volume and plasticity), and genetics (PRS). In addition, this study
highlights the interest of SEM modeling to investigate multilevel gene-brain-cognition associations.

1-A-20 Lateralization of inhibition network from children to adolescent: cognitive training in
children as a developmental speed-up?

Sixtine Omont’, Iris Menu’, Emilie Salvia', Arnaud Cachia', Grégoire Borst’

"Université Paris Cité

Neural asymmetries play a crucial role in the physiology of neural circuits, cognition and behavior. In
particular, during development, hemispheric dominance occurs in different sensory motor and cognitive
functions. Inhibitory control (IC) is the ability to resist automatisms or distractions and to adapt to
conflicting situations. IC plays an essential role in the development of complex cognitive abilities such as
arithmetic and develops from childhood until early adulthood in close relation with the protracted
anatomo-functional maturation of IC brain regions. In addition to hemisphere-specific neural changes,
the left-right asymmetry (laterality pattern) of regional brain activity and structure changes with
cognitive development and age, but also with cognitive training. In this study, we analyzed the
developmental lateralization (DL) of main brain regions of the IC network (i.e., the inferior frontal cortex
(IFG), anterior part of the insula (ant-insula), the anterior cingulate cortex (ACC), the caudate nucleus
and the putamen) from childhood (60 children from 9 to 10 years old) to adolescence (51 adolescents
from 16 to 17 years old). We also investigated in children the lateralization changes following a 5-weeks
computerized IC training in the regions that showed a significant DL in order to determine whether
training accelerated the development of cerebral lateralization. We computed lateralization indices for
each region of interest from VBM maps (structural MRI) and Reho maps (resting state fMRI). We found a
DL towards the right within the ACC brain region and towards the left within the ant-insula, the
putamen and the caudate nucleus brain regions. After IC training, we found in children a left
lateralization in the putamen in VBM, reflecting a developmental speed-up. So, we showed that brain
laterality of regions involved in IC changes throughout the development and an IC training of medium
duration in children might speed up the typical development.

1-A-21 Child Inhibitory Control in Toddlerhood: Associations with Child Interaction Quality
and Preliminary Neural Structural Correlates

Pauliina Juntunen’, Riikka Korja', Eeva Eskola’, Hetti Hakanen', Eeva Holmberg', Anniina Karonen',
Marika Otranen', David Bridgett?, ElImo Pulli, Jetro Tuulari’, Hasse Karlsson’, Linnea Karlsson', Saara
Nolvi®

"University of Turku, ?Northern Illinois University

Objective: Inhibitory control (IC) is a predictor of academic achievement and social-emotional
development. IC develops rapidly in early childhood and is considered moderately stable from
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preschool-age onwards. Even though the significance of IC for later development has been wideT\E/URMENLE
reported, its role in early childhood interaction skills and its neural correlates in toddlerhood have not
yet been studied. We explored the associations between child IC at 24 and 30 months and child
interaction quality (responsiveness and involvement) with the mother at 30 months. We conducted a
preliminary exploration of structural neural correlates of IC and child interaction quality in a subsample
of children. Methods: We measured IC using the Snack Delay task and child interaction quality with the
mother using the Emotional Availability Scales (EAS) at 30 months in a sample of N=350 toddlers from
the FinnBrain Birth Cohort Study. In a subsample, IC was measured also at 24 months (N=27) and
structural MRI scans were acquired at 18-24 months (N=9). VBM analysis at the threshold of p <.05 and
FDR-corrected at alpha <.05 was performed to detect grey matter clusters associated with IC. Results:
Better IC was positively related to better child interaction quality both cross-sectionally at 30 months
(B=.12, p=.010) and longitudinally between 24 and 30 months (B=.14, p=.044). For IC at 24 months, the
analysis revealed a cluster with less grey matter in the right calcarine sulcus (p<.001) and for IC at 30
months, clusters with more grey matter in the left cerebellum (p=.007), right middle frontal gyrus
(p=.018) and right superior occipital gyrus (p=.037) were identified. Implications: These results suggest
that better IC in toddlerhood is associated with better child interaction quality with the parent. They
also give preliminary support for associations between IC and more grey matter in areas involved in

frontoparietal network and visual processing. Replication studies are needed

1-A-22 Testing the dual-systems model of adolescent development through behavioral
measures and white matter microstructure

Vanessa Alschuler?, Paul Collins', Samuel Klein', Monica Luciana’

"University of Minnesota

The dual-systems model posits distinct developmental trajectories in reward (quadratic) and executive
(linear or inverse) systems through adolescence into adulthood, resulting in elevated reward sensitivity
relative to executive control. However, few studies have assessed correlations between relevant
psychological functioning and structural neural substrates in the same sample. Here, we tested this
model using a combination of behavioral measures and indices of frontostriatal white matter (WM)
microstructure. A sample of participants (n=97, ages 11.3-24.9 years) completed measures of reward
sensitivity (Behavioral Activation System; BAS), executive functioning (EF; a composite index of Digit
Span, CANTAB SWM, Tower of London, and spatial delayed response performance), and diffusion-
weighted imaging as part of a longitudinal study. Atlas-based region-of-interest analyses were
performed on fractional anisotropy (FA) and radial diffusivity (RA) in medial orbitofrontal (mOFC) and
dorsolateral prefrontal (dIPFC) cortices and mean diffusivity (MD) in the nucleus accumbens (NAc) and
dorsal caudate (dCa). Linear, quadratic, and inverse models for age effects were tested for each
measure. In the reward system, mOFC RA showed a linear age effect while NAc MD showed a quadratic
effect. In the control system, dIPFC FA and RA, and dCa MD showed linear age effects. Among BAS
subscales, Reward Responsivity showed a significant quadratic age effect while the EF composite
showed an inverse effect. Regression analyses demonstrated that the EF composite was predicted by
age, dIPFC FA, BAS drive, and NAc MD. These findings provide cross-sectional support for the dual-
systems model by demonstrating quadratic maturational effects within the reward system in contrast to
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linear and inverse effects in the control system. Sex differences will be discussed. Longitudinal analyses
are underway using tractography to refine and extend the assessment of structural connectivity within

each system.

1-A-24 The behavioral relevance of functional network connectivity during working memory
in children

Mackenzie Mitchell', Tehila Nugiel, Eric Feczko?, Damien Fair?, Jessica Cohen'

"University of North Carolina at Chapel Hill, 2University of Minnesota

Working memory (WM) is an important predictor of educational and mental health outcomes. Recent
work in adults has found that functional connectivity (FC) during working memory (wmFC) is a better
predictor of WM ability, 1Q, and reading skills than resting-state FC (rsFC; Greene et al., 2018; Jiang et
al., 2020). Given that functional brain networks mature through adolescence, it is not yet known if rsFC
and wmFC exhibit similar relationships to behavioral measures of WM in childhood as in adulthood. This
study leveraged the ABCD Study dataset to assess whether FC during the Emotional N-back (EN-back)
task probing WM elicited stronger relationships with WM performance than rsFC in children. We
constructed separate FC matrices from rest and the 2-back blocks of the EN-back task in discovery
(n=498) and replication (n=513) samples. For each subject and each state, we calculated a measure of
network integration (node dissociation index; NDI) for brain networks implicated in cognitive control,
attention, and task performance. First, we characterized differences in NDI between rest and the EN-
back task. Then, we tested whether EN-back NDI would exhibit stronger relationships with 2-back
accuracy than rest NDI. We found that all brain networks were more integrated during the EN-back task
than rest. Additionally, EN-back NDI of the cingulo-opercular and dorsal attention networks related to 2-
back accuracy significantly more so than rest. Notably, higher 2-back accuracy was related to higher EN-
back integration (NDI) of the cingulo-opercular network, but lower dorsal attention network integration.
These results align with adult work and show increased relationships with behavior during wmFC
compared to rsFC in children. This work is a first step toward understanding how brain network
organization during cognitive tasks relates to behavior during development, information which is critical
to understanding brain function underlying educational and mental health outcomes.

1-A-25 Network Fidelity Improves with Brain Network Maturation and Executive Function
Dale Zhou', Christopher Lynn?, Zaixu Cui’, Rastko Ciric?, Graham Baum?, Tyler Moore', David Roalf', John
Detre’, Ruben Gur', Raquel Gur', Theodore Satterthwaite', Dani Bassett’

"University of Pennsylvania, 2Princeton University, 3Stanford University, “Harvard University

Executive function coordinates attention, memory, and inhibitory control for goal-directed actions. Its
evolution with neurodevelopment suggests a growing capacity to coordinate goal-relevant details. To
investigate how changing brain networks in adolescent development support a shift from processing
inputs that represent a compressed gist to inputs that retain high-fidelity details, we analyzed behavioral
and MRI data acquired from 1,042 youths aged 8-23 years who underwent diffusion weighted imaging
(DWI). Using structural connectivity derived from DWI, we applied a network metric adapting
information theory to structural connectivity. Based on the premise that heteromodal brain regions
release a set of messages flowing in parallel across the structural network and the intuition that longer
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pathways distort a message's content, we surmised that fidelity of information transfer dependsTEngqu
networks that allow information flow to access shortest paths and operationalized fidelity as the
probability that one of those sent messages takes the shortest path. The chance to access the shortest
path can also be increased by sending more messages and, when fewer messages achieve the same
fidelity, we operationalized this as compression. We modeled linear and non-linear effects of network
compression, including covariates for age, sex, network degree, and motion. We tested if our network
metric relates to executive function using a factor score summarizing performance speed and accuracy
in 4 tasks. We found that with increasing age, structural networks prioritize compression initially and
fidelity later (F = 27.54, p < 0.001). Individuals that prioritize fidelity performed better on executive
function tasks (t = 3.60, p < 0.001), beyond standard network metrics of the strengths of pathways
between regions (t = 2.99, p < 0.01). Our results support a model of network communication and

compression where individually differing levels of fidelity related to executive function.

1-A-26 Variation in Striatal Dopamine-Related Neurophysiology Supports Age-Related
Changes in Glutamate through Human Adolescence

Ashley Parr', Maria Perica’, Finnegan Calabro', Brenden Tervo-Clemmens?, Will Foran, Victor
Yushmanov', Hoby Hetherington®, Beatriz Luna’

"University of Pittsburgh, Harvard University, 3University of Missouri Columbia

Recent research from our lab has identified changes in prefrontal cortex (PFC) glutamate (Glu), gamma-
aminobutyric acid (GABA), and GABA/GIu balance in adolescence (Perica et al.,Flux 2021/22), potentially
reflecting critical period plasticity that supports developmental specialization of PFC-dependent
cognitive function. The mechanisms mediating the engagement of this process remain unknown.
Emerging evidence implicates dopamine (DA) in regulating changes in E/I through adolescence
(Reynolds & Flores, 2021); here, we assess the role of DA in supporting changes in PFC Glu and GABA
from adolescence to adulthood. Indices of Glu and GABA were obtained in 143 10-30 year olds (73F)
using 7T Magnetic Resonance Spectroscopic imaging (MRSI). An oblique MRSl slice of 24x24 voxels
(1.0x0.9x0.9mm) using a J-refocused spectroscopic imaging sequence (TE/TR=35/1500ms) facilitated
data collection across multiple cortical regions. MR-based indices of striatal tissue-iron (time-averaged
and normalized T2*; nT2*) provided an indirect measure of DA-related striatal neurophysiology.
Increased striatal nT2* was associated with higher Glu in anterior cingulate cortex (B=-.17, p=.04),
medial PFC (B=-.21, p=.02), and anterior insula (Ins; f=-.23, p=.005). In dorsolateral PFC (DLPFC) and Ins,
we observed nT2* by age interactions on Glu (DLPFC: B =-.29, p=.007, Ins: B =-.22, p=.02), and follow-up
tests revealed that age-related decreases in Glu were driven by individuals with high levels of nT2*
(DLPFC: B=.36, p=.004, Ins: f=.32, p=.005) relative to low (DLPFC:  =-.13, p=.33, Ins: f=.22, p=.07). This
study provides in vivo evidence linking DA processes to age-related changes in PFC GABA/Glu. Models
applied at future timepoints will identify longitudinal associations between DA and shifts in GABA/GIu.
Understanding developmental mechanisms underlying regulation of E/I transmission can inform the
emergence of psychopathologies, such as schizophrenia, that involve changes in DA, Glu, and GABA.

1-A-27 Executive functioning and emotion regulation among young children with Attention-
Deficit/Hyperactivity Disorder (ADHD): The role of cardiac autonomic balance
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Melissa Hernandez', Madeline Curzon', Jamie Spiegel, Carlos Sanchez?, Anthony Dick’, Paulo Graziano'
Florida International University, ?Texas Tech University

Children with Attention-Deficit/Hyperactivity Disorder (ADHD) have deficits across self-regulation (SR)
skills, including executive function (EF) and emotion regulation (ER). Within the autonomic nervous
system (ANS), there is support for altered parasympathetic (PNS) and sympathetic (SNS) functioning
among children with ADHD. However, few studies integrated both parasympathetic regulation (RSA
withdrawal) and sympathetic reactivity (cardiac pre-ejection period [PEP]) indices when examining
children?s SR. Following Berntson et al., 2008's recommendations, we focused on cardiac autonomic
balance (CAB), with higher values reflecting greater parasympathetic relative to sympathetic activation,
and cardiac autonomic regulation (CAR), with higher values reflecting greater co-activation of PNS and
SNS activity. Within a sample of 245 preschoolers (Mage = 5.44, SD = .80; 82% Hispanic; 49.7% with
ADHD), we examined the autonomic reactivity in PNS and SNS during ER and EF tasks. RSA and PEP were
collected via electrocardiogram (ECG) and impedance cardiograph (ICG) while children wore an
ambulatory MindWare Mobile during a 5 min rest period and during the ER/EF tasks. As expected,
children with ADHD had significantly poorer ER and EF compared to typically developing (TD) children
across the performance measures and rating scales (Cohen's d: .24 to 2.47). In terms of the physiological
measures, children with ADHD had comparable baseline levels of RSA, PEP, CAB, and CAR relative to TD.
On the other hand, on 4 out of the 4 ER/EF observed/performance tasks, children with ADHD had
significantly lower CAB scores relative to TD (Cohen's d =-.26 to -.41). No significant differences
emerged on CAR scores. The current study clarifies the underlying physiological dysregulation among
children with ADHD by showing that young children with ADHD's autonomic dysregulation, relative to
TD, appears to be primarily a function of an overactive SNS and hypoactive PNS (i.e., lower CAB scores).

1-A-28 The predictive role of neural markers of impulse control on nonsuicidal self-injury in
youth

Ligia Antezana', John Richey’

Wirginia Tech

Nonsuicidal self-injury (NSSI) is the deliberate destruction of one's own body tissue (e.g., cutting, biting)
without conscious suicidal intent. NSSI has theoretically been tied to emotion dysregulation. Although
impulse control has been linked to both NSSI and emotion dysregulation, only a few studies have
explicitly examined the role of impulse control on NSSI in youth. Previous work has found that youth
with NSSI vs. controls have higher self-reports of impulsive behavior, poorer inhibitory control, and
greater impulsive decision-making. It is currently unknown whether neural markers of impulse control
predict NSSI in youth. Data were used from the Adolescent Brain Cognitive Development (ABCD) Study,
a multisite longitudinal study. Independent variables included baseline (age 9-10 years) Stop Signal Task
ROI activity from the lateral prefrontal cortex (LPFC), anterior cingulate cortex (ACC), and striatum
during the correct stop vs. incorrect stop contrast. This contrast was of interest as it captured the neural
difference between successful impulse control vs. unsuccessful impulse control. The dependent variable
was parent-report of youth's current "self-injurious behavior without suicidal intent" from the Schedule
for Affective Disorders and Schizophrenia (K-SADS) at year 2 (age 12-13 years). Logistic regressions were
used to test whether impulse control predicted NSSI. Analyses were bootstrapped 1000 times at a 95%
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confidence interval. Diminished LPFC significantly predicted NSSI, B=-1.40, 95% ClI [-2.39, -.33], p=.01,
x2(1, N=5081)=6.32. Diminished ACC significantly predicted NSSI, B=-1.01, 95% Cl [-1.94, -.02], p=.04,
x2(1, N=5064)=4.15. Striatum did not predict NSSI. Neural markers of impulse control may be linked to
NSSI. Diminished neural activity of this contrast indicates greater activation during incorrect stops vs.
correct stops. These results add to our understanding of mechanisms which contribute to risk of NSSl in
youth.

1-A-29 Using profiles of emotion regulation and executive functioning to predict growth in
academics across time in children with and without ADHD

Jamie Spiegel', Melissa Hernandez', Madeline Curzon', Mohammadreza Bayat', Anthony Dick', Paulo
Graziano'

Florida International University

Emotion regulation (ER) and executive function (EF) demonstrate substantial associations with
academics (Spiegel et al., 2021). Diagnoses of ADHD and learning disorders (LD) are associated with
poorer ER/EF (Swanson et al.,2009; Pennington & Ozonoff,1996). Although the exact mechanism by
which ER/EF affect academics is unknown, evidence suggests a neurological explanation. Data were
collected for 197 children (71% male; 82% Hispanic; 52% ADHD; intake Mage=5.48, SD=.81) across 3
time points (intake, 6mo and 1 yr follow-ups). Diagnostic status (ADHD, ADHD+LD, control), ER, and EF
were assessed at intake. A multimodal approach (parent & teacher report, performance, observation,
and fMRI) to the examination of ER/EF was utilized. fMRI data utilized neurite density index (NDI;
neurite volume fraction) and orientation dispersion index (ODI; variability of neurite orientation)
parameters. At each timepoint, children were administered the WJ Achievement. Aim 1: Establish
profiles of ER/EF amongst children with and without ADHD. Two latent profile analyses (with and
without fMRI data) will be conducted. We hypothesize that there will be sufficient variability in ER/EF to
allow for several distinct profiles, with at least: one profile primarily good, one primarily poor, and one
with variable EF/ER. Aim 2: Determine whether profiles are predictive of diagnostic status and changes
in academics across development. Resultant profiles (Aim 1), without fMRI data included, will be used as
predictors in a logistic regression predicting diagnostic status and in a series of growth curve models
predicting change in reading and math. Aim 3: Determine whether the inclusion of fMRI data within
latent profiles provides added predictive value beyond that of traditional measures of ER/EF. Aim 2
analyses will be repeated utilizing profiles including fMRI data. Model fit and results of these analyses
will be compared to Aim 2. We hypothesize incremental benefits from inclusion of fMRI data.

1-A-30 No evidence for risk for Parkinson's Disease in young children with attention deficit
hyperactivity disorder (ADHD): An examination using Neurite Orientation Dispersion and
Density Imaging (NODDI)

Anthony Dick!, Mohammadreza Bayat', Melissa Hernandez', Madeline Curzon', Anthony SancheZ’,
Nathalia Garcia®, Wilfredo Renderos’, Amanda Ramos', Larissa Ma’, Chelsea Thompson', Juan Londofio’,
Paulo Graziano'

'Florida International University
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Attention-Deficit/Hyperactivity Disorder (ADHD) is the most common reason for early childhoodNEurr::;EtNaLi
health referral affecting between 10 to 25% of preschoolers. Neurobiologically, ADHD is proposed to be
associated with dysfunction of dopaminergic (DA) circuits in the cortex and basal ganglia. The substantia
nigra (SN) is a prominent component of this circuit, and neuronal cell death in SN causes of Parkinson's
disease. In animals, stimulant medication, a common treatment for ADHD, is neurotoxic to SN DA
neurons. This raises concern that stimulants might put people with ADHD at higher risk of later
Parkinson's Disease. However, it is possible that early DA circuit dysfunction involving the SN is already a
Parkinson's risk factor. This would be indicated if there are neuronal differences in SN between
medication naive ADHD and typically developing (TD) children before they are exposed to stimulants. To
establish whether there are existing differences, we employed a novel MRl method sensitive to in vivo
neurite density. Method: The final participating sample consisted of 111 4-7-year-old medication naive
children diagnosed with ADHD (dual clinician diagnosed) and 117 typical controls (M age = 5.66, SD =
0.87, and 69% male; 48.5% TD). All children were scanned in an MRI (3T Siemens Prisma) with a 102-
direction multi-shell diffusion-weighted imaging acquisition. Neurite orientation dispersion and density
imaging (NODDI) reconstruction was applied. The SN was manually identified, and neurite density
imaging (NDI) SN differences were examined across groups. Results: No group differences in NDI,
indexing neurite density, were revealed across the groups (M: ADHD Left SN = .402; Right SN = .401; TD
Left SN = .407; Right SN = .404; p = .13 and .37 for left and right SN, respectively). Conclusions: There is
no detectable difference in SN neurite density across ADHD and TD children. This is incompatible with
the idea that ADHD is itself a risk factor for Parkinson's disease.

1-A-31 Relations between executive functioning and internalizing symptoms vary as a
function of frontoparietal-amygdala resting state connectivity

Kelley Gunther', Daniel Petrie?, Charles Geier?, Koraly Pérez-Edgar?

Yale University, 2The Pennsylvania State University

Frontoparietal-amygdala connectivity is implicated in emotion regulation and risk for internalizing
problems. Executive functions (EF), another marker of top-down regulation generally regarded as
adaptive, are also associated with risk for anxiety, although inconsistent in directionality. High attention
shifting (AS), one behavior under the EF umbrella, is associated with lower levels of anxiety. However,
high inhibitory control (IC), another EF behavior, may be a risk factor for anxiety, in that high IC may
facilitate behavioral rigidity. Multilevel modeling was used to test the interaction between resting state
frontoparietal-amygdala activity and each EF behavior on count of internalizing behaviors over time as
reported with the Child Behavior Checklist, within the ABCD data set from baseline, wave 1, and wave 2.
Age corrected scores for the Flanker task (IC) and the Dimensional Change Card Sort Task (AS) from the
NIH toolbox were Z-scored for analyses. Sex at birth and puberty were entered as covariates. Repeated
measures were nested by participant, family, and scanner. For IC, we found a significant interaction
between frontoparietal-left amygdala connectivity and inhibitory control on count of internalizing
symptoms, b = -0.74, p = .046. Johnson-Neyman analysis showed that children with moderately positive
connectivity, 0.02 < x < 0.60, had a negative relation between IC and internalizing symptoms. In the AS
model, there was a significant main effect of AS, b =-0.14, p =.03 where increasing AS is persistently
associated with fewer internalizing symptoms. Thus, IC may be a protective factor for internalizing
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problems, but only for children with moderate regulation as indexed by frontoparietal-amygdala
connectivity. The buffering effect of IC is not found at the extremes. Meanwhile, high AS may be a broad
protective mechanism against internalizing problems. Understanding differential relations may help

inform whom may benefit from specific interventions.

1-A-32 Inhibitory control and the neural correlates of science and maths counterintuitive
reasoning in primary school children

Lucy Palmer’, Iroise Dumontheil', Hannah Wilkinson', Dilini Sumanapala’, Emily Farran?, Michael
Thomas', Denis Mareschal’

'Birkbeck, University of London, 2University of Surrey

Recent evidence suggests that inhibitory control plays a role in counterintuitive reasoning by
suppressing misconceptions. Neuroimaging studies have shown that adult physics experts demonstrate
greater activation in the prefrontal cortex and anterior cingulate cortex compared to novices, when
correctly judging physics misconceptions. This pattern of activation has been interpreted as reflecting
inhibitory control recruitment. However, the degree to which inhibitory control supports science and
maths reasoning during development remains under-investigated, and previous studies have focused on
single misconceptions (e.g. fractions, electrical circuits), rather than the broad range of misconceptions
associated with the science and maths school curriculum. The present study aimed to assess the neural
correlates of science and maths counterintuitive reasoning in primary school children and whether the
suppression of intuitive concepts involved the activation of inhibitory control circuits. Fifty-six
participants in Year 3 (7-8 year-olds) and Year 5 (9-10 year-olds) were recruited as part of the UnLocke
project (www.unlocke.org) and completed counterintuitive science and maths problems and an
interference control task (Animal Stroop), while undergoing functional magnetic resonance imaging
scanning. Data were analysed in 38 children. Large fronto-parietal activation was observed when
children resolved counterintuitive science and maths problems, with very similar activation in Year 3 and
Year 5 children. Overlapping activation was observed between counterintuitive and interference control
tasks in frontal and parietal clusters. Correlational and multivariate analyses further explored the extent
to which this overlap may reflect inhibitory control specific processes and neural populations vs. broader
cognitive control systems. A better understanding of the role of inhibitory control in science and maths
reasoning may guide the development of classroom interventions.

1-A-33 How do new fathers regulate in the presence of aversive infant stimuli?

Yael Waizman', Ellen Herschel', Pia Sellery’, Sofia Cardenas’, Elizabeth Aviv', Bailey Graves', Jonas
Kaplan', Darby Saxbe'

"University of Southern California

Objective: New parents undergo significant neurobiological changes while adjusting to infant care. Self-
regulation abilities may facilitate caregiving by helping parents respond effectively to infant cues (i.e.,
infant cries). Difficulty with inhibitory control, a form of self-regulation, is associated with poor
caregiving in mothers, and in turn, predicts negative child developmental outcomes. Fathers also engage
in infant caregiving that predicts child outcomes; however, it is unclear how fathers regulate in the
presence of a distressed infant. Therefore, we propose to examine new fathers' neural correlates of

10
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emotional interference (El), a form of inhibitory control, while listening to aversive infant stimuIiN.EuERTT;M
defined as the suppression of irrelevant or emotionally distracting stimuli and has been found to
activate the left anterior insula and the ventral inhibitory system. Methods: Data was collected from 38
new fathers who completed the well-validated Go/No-Go fMRI task during the early postpartum period.
We adapted the task to contrast two auditory conditions: infant cry and white noise. Hypothesis: We
anticipate new fathers to exert greater activation in brain regions involved in El (ventral inhibitory
system and left-anterior insula) while completing the infant cry condition as compared to the white
noise condition. Analysis: The current study proposed to conduct a general linear model analysis in FSL.
We will contrast correct No-Go and Go trials (e.g., No-Go > Go) for each auditory condition, and contrast
Infant Cry to a White Noise baseline control condition (e.g., Infant Cry > White Noise). Implications: This

work may provide an extension to the current cognitive neuroscience and parenting literature.

1-A-34 Infant Excitation/Inhibition Balance Interacts with Executive Attention to Predict
Autistic Traits in Childhood

Virginia Carter Leno’, Jannath Begum-Ali2, Amy Goodwin?, Luke Mason?, Greg Pasco', Andrew Pickles’,
Shruti Garg?, Jonathan Green3, Tony Charman’', Mark Johnson?, Emily Jones?

'King's College London, 2Birkbeck, University of London, 3University of Manchester, *University of
Cambridge

Autism has been explained as an atypical balance of cortical excitation and inhibition (E/I). However, to
detect mechanistic causal pathways we must show that alterations in E/I balance precede symptom
emergence, and consider how early risk features such as alterations in E/I balance interact with later
developing resilience factors (such as executive functioning) to predict autism outcomes. To validate an
non-invasive infant electroencephaolography (EEG) index of E/I balance, we show that 10-month-old
infants with Neurofibromatosis type 1 (NF1) are characterised by alterations in the slope of the log of
the power spectral density ('1/f'). This is indicative of enhanced inhibition, consistent with evidence of
preferential expression of the NF1 gene in inhibitory neurons and increased cortical inhibition in NF1
populations. Next, using our validated EEG metric, we tested for E/| alterations in a larger
heterogeneous cohort of infants with and without a family history of neurodevelopmental conditions.
Longitudinal analyses showed that alterations in infant E/I balance predicted autistic traits in childhood,
but only in infants who also had weaker executive functioning ability. Finding suggest alterations in E/I
balance are on the developmental pathway to autism outcomes, and that higher executive functioning
abilities may buffer the impact of early cortical atypicalities, consistent with proposals that stronger
executive functioning abilities confer resilience to a wide range of risk factors.

1-A-35 Oscillatory brain activity predicts the development of inhibitory control from infancy
to toddlerhood

Josué Rico-Picé’, M. Carmen Garcia de Soria', Angela Conejero’, Sebastian Moyano', Angela Hoyo', M.
Angeles Ballestero-Duperén’, Karla Holmbde?, M. Rosario Rueda’

"University of Granada, 2University of Bristol

Changing responses in accordance with variations in the context is key to self-regulate behaviour.
Adjusting to infrequent contingencies requires inhibition of the most frequent, dominant responses. In
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the last trimester of the first year of life, infants start to show basic inhibition and switching skills. The
ECITT task has been recently designed to measure inhibitory control (IC) in infancy, which requires
touching a button that appears on one side of a tablet device in 75% of trials (prepotent location) and
only 25% on the opposite side (inhibitory location). Infants of 10 months of life are able to flexibly
change responses, but there is a substantial development of this capacity during the second year of life.
On the other hand, patterns of intrinsic brain electrophysiological (EEG) signals change considerably
during infancy and toddlerhood and the relative power of different frequencies has been associated
with observed individual differences in attention. Data from resting-state EEG indicate that power of
theta (3-5Hz) and gamma (20-45Hz) frequency bands decrease with age while it increases in the alpha
(6-9Hz) frequency band. In this study, we aimed at studying the possible association between patterns
of oscillatory activity at rest and the early development of IC. For that purpose, we used the ECITT with a
cohort (N=100) of 9 month-old infants who were longitudinally followed at 17 months of age. We found
that the accuracy in the ECITT task increased between sessions due to an improvement in the
performance of inhibitory trials. Although the EEG was concurrently uncorrelated, higher power in alpha
predicted a smaller switching cost at 17 months of age, while the association was negative with the
relative power of gamma frequency. Our study showed a maturation of IC in infants and shows a
predictive association between the intrinsic brain oscillations and IC.

1-A-36 Validating A Virtual Reality Inhibitory Control Paradigm For Capturing Naturalistic
Neurocognitive Developmental Differences In Children And Adults Using fNIRS

Larisa Dinu’, Paola Pinti?, Ilias Tachtsidis3, Tim Smith?

'Birkbeck/University College London, ?Birkbeck, 3University College London

Background: Goal-directed behaviour is dependent on inhibitory control and disregarding irrelevant
stimuli is essential for action planning in everyday life. Despite the complexities of information in real
life, inhibitory control paradigms are usually assessed in laboratories using computerised tasks and lack
ecological validity. Therefore, it remains unclear if performance on these tasks replicates in naturalistic
settings or how it relates to neural functioning. To address these limitations, the current study will use a
naturalistic Go/No-Go paradigm implemented in a Cave Automatic Virtual Environment (CAVE) and
wearable functional near-infrared spectroscopy (fNIRS) in adults and toddlers. Objectives: The first
objective is to compare performance and brain activity on a computerised Go/No-Go task with those on
a naturalistic Go/No-Go task in a CAVE in adults, where executive functions are developed and well-
characterised. Once the naturalistic Go/No-Go task is validated, the second objective is to use the tasks
in toddlers and establish if they are suitable for capturing developmental differences in inhibitory
control. Methods: Participants will be 20 adults (18-60 years) and 20 toddlers (3-5 years). Two block-
designed tasks will be evaluated: (1) a computerised Go/No-Go task; (2) an adapted CAVE Go/No-Go
task. A wearable fNIRS system will be used as participants complete the two tasks. Data analysis: Firstly,
a GLM-based analysis will be used to localise the functional brain activity related to inhibitory control in
Go and No-Go blocks in the two tasks. Secondly, the cortical activation patterns from the conventional
and naturalistic Go/No-Go will be compared. Implications: This work will contribute to understanding
how cognitive and neural correlates are implicated in inhibition in naturalistic settings across
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development. It will consider feasibility and acceptability, including VR induced symptoms and effects,
and make recommendations for future studies.

1-A-37 Training-induced plasticity of frontoparietal activation and connectivity during task
switching in children

Sina Schwarze', Neda Khosravani', Silvia Bunge?, Ulman Lindenberger!, Yana Fandakova'

"Max Planck Institute for Human Development, 2University of California, Berkeley

With age, children become better at flexibly switching between tasks and adapting their behavior to
changing environments. Children's difficulties with task switching diminish with training, but the neural
correlates of these improvements are largely unknown. We examined whether task-switching training in
children led to more efficient rule processing in frontoparietal regions and to changes in connectivity
between these regions, as previously shown in adults, or if children adapted to increased task-switching
demands during training via different neural mechanisms. Children aged 8 to 11 years underwent nine
weeks of intensive single-task (SI, N=40/30 with/without MRI) or task-switching (SW, N=40/26) practice
on tablets at home, or were part of a passive control group (MC, N=39, all with MRI). They performed
task switching in the MRI scanner or MRI simulator on four timepoints before, after 3 weeks, 6 weeks
and at the end of training. Children in the SW group showed greater increases in drift rates during task-
switching compared to the Sl and MC groups, suggesting faster evidence accumulation for the correct
response with intensive task-switching practice. With training, frontoparietal activation in the Sl and SW
groups became increasingly dissimilar to the activation pattern in a group of adults who performed the
same task, suggesting that children showed less activation with greater control demands or recruited
additional regions not activated by adults. Ongoing analyses of training-induced changes in task-related
connectivity aim to explore if children strengthened connections within the frontoparietal network
engaged by the task vs. to additional control regions, and how these changes were related to changes in
activation and behavior. These preliminary results suggest that the neural mechanisms of task switching
in children do not simply become more adult-like with training but rather that improved performance is
supported by different neural mechanisms.

1-A-38 Neurobiological differences in executive function in preschool-aged typically-
developing children and children with ADHD assessed by a continuous performance task
Mohammadreza Bayat', Paulo Graziano', Melissa Hernandez', Madeline Curzon’', Anthony Sanchez',
Nathalia Garcia®, Wilfredo Renderos’, Amanda Ramos', Larissa Ma’, Chelsea Thompson', Juan Londofio’,
Anthony Dick’

'Florida International University

Attention-Deficit/Hyperactivity Disorder (ADHD) and associated symptoms are a common reason for
early childhood mental health referral, affecting between 10 to 25% of preschoolers. One persistent
feature of ADHD is poor executive function. However, little is known about how neural circuits
supporting executive function in this age range differ between typically developing (TD) children and
children with ADHD. To examine this, we compared TD and ADHD children during task-based functional
MRI as they completed a modification of the Kiddie Continuous Performance Task (KCPT). In the KCPT,
children press a button when a picture is shown, but withhold responding if the picture is a soccerball.

13



O

flux

THE SOCIETY FOR
DEVELOPMENTAL
COGNITIVE
NEUROSCIENCE

Withholding the response requires executive function. Method: The final participating sample consisted
of 58 4-7-year-old children diagnosed with ADHD (dual clinician diagnosed) and 88 typical controls (M
age =5.66, SD = 0.87, and 69% male). All children were scanned in an MRI (3T Siemens Prisma; whole-
brain EPI T2* BOLD scan, TR/TE = 1000/30 ms; FOV = 216 x 216; FA=52; 2.4 x 2.4 x 2.4 mm; 60 slices no
gap). Standard image post-processing corrected for movement (FD =.9 mm) and a voxelwise GLM
analysis was applied. Whole brain analysis of Group (ADHD vs TD) showed significant differences in
regions of the executive function network, including the right inferior frontal gyrus, right caudate, and
right pre-supplementary motor area/supplementary motor area (pre-SMA/SMA; p < .005, corrected). TD
children activated these regions more than ADHD children. The results show that a) a validated measure
of executive function can be applied with preschool children in the MRI environment; b) the task is
sensitive to group differences between TD and ADHD-diagnosed children in canonical executive function
regions that are also identified in adults.

1-A-39 Neural processes supporting the development of inhibitory control in early childhood:
A fMRI study

Lucy Lurie', Sarah Furlong’, Kathryn Garrisi', Meredith Gruhn’, Laura Machlin!, Amanda Mitchell?,
Summer Motton', Maresa Taté', Katie McLaughlin3, Sheridan Margaret'

"University of North Carolina at Chapel Hill, 2Columbia University, *Harvard University

Neural processes supporting the development of inhibitory control in early childhood remain poorly
understood. Preliminary studies suggest that early childhood is associated with greater recruitment of
the dorsal anterior cingulate cortex (dACC) during cognitive control (Sheridan et al., 2015). This may be
due to constraints on cognitive strategies used in early development and an increased reliance on
context monitoring (Chatham et al., 2012; Chevalier et al., 2014). Cross-sectional studies have
demonstrated that, in contrast with adolescence and adulthood when previous reward disrupts
inhibitory processes, in early childhood, previous reward increases attentional capture to a stimulus to
facilitate behavioral inhibition (Winter & Sheridan, 2014; Davidow et al., 2019). To date, there have been
no studies examining neural activation underlying this distinct behavioral pattern in early childhood. The
present study used the Conditioned Appetitive Response Inhibition Task (Winter & Sheridan, 2014), a
rewarded go/no-go paradigm, to examine neural recruitment supporting inhibitory control generally,
and to previously rewarded (PR) versus neutral (PN) cues in 77 children aged 4 - 8 years. We observed
expected activation in the cognitive control network for all no-go relative to go trials, including the
bilateral IFG, dACC, insula, and inferior parietal cortex as well as the right middle frontal gyrus.
Consistent with previous findings, there was a significant negative effect of age on activation during no-
go relative to go trials, such that younger children showed greater activation in the dACC. In contrast to
our expectations, we did not observe a significant difference in neural activation for all PR relative to all
PN no-go trials. Future analyses will compare activation for correct PR and PN trials. Our findings
underscore the role of the dACC in supporting inhibition in early childhood, potentially reflecting a
greater reliance on context monitoring.

1-A-40 Development of Hippocampal-vmPFC functional connectivity at 7T is associated with
increased use of model-based learning strategies
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Finnegan Calabro', Brenden Tervo-Clemmens?, Vanessa Brown', Vishnu Murty3, Beatriz Luna’
"University of Pittsburgh, *Harvard University, 3Temple University

Through adolescence, executive functions show protracted refinement and performance stabilization.
We have proposed that this may be in part mediated by developmental increases in hippocampal-
prefrontal cortex interactions (Murty et al, 2016), which facilitate the extraction of relevant information
by flexibly drawing upon prior experience. To test this, we conducted a longitudinal neuroimaging study
(n=196 sessions from n=142 participants, 72 F; 1-3 visits; ages 10.1-32.6, mean=19.8 /- 5.7) in which
participants performed a two-stage decision making task (Decker et al, 2016). Model-based learning was
estimated with multi-level modeling of trial level responses (Brown et al, 2018) reflecting the extent to
which participants drew upon cognitive models during decision making. We also acquired structural (T1
MP2RAGE) and resting-state functional (3D EPI, effective TR 2.18sec, 2.0x2.0x2.0mm voxels) MRI at 7T.
Freesurfer 7.0 was used to segment the hippocampus into anterior (aHPC) and posterior (pHPC) regions,
as well as anatomical subfields. BOLD timecourses from these regions were used as seeds for functional
connectivity analyses. Group analyses were performed to relate age, task performance, and HPC
connectivity using generalized additive models (GAMs). We found, as others, strong age-related
increases in the use of model-based learning strategies through adolescence (p<0.0001), and replicated
our previous findings (Calabro et al, 2020) showing age-related increases in aHPC-vmPFC connectivity
strength (p=0.02). Notably, the subiculum was identified as a key driver of these age effects, and
subiculum-vmPFC connectivity specifically predicted the predominance of model-based learning
strategies in the two-stage task (p=0.005 controlling for age). These data support a model by which
hippocampal-prefrontal interactions, including the subiculum, facilitate the emergence of model-based
decision making as a cognitive strategy through adolescence.

1-A-41 Parent-Child Relationship is Associated with Unique Neural Synchrony While Listening
to Stories: An fMRI Study

Nir Habouba', Raya Meri', Alan Apter?, Dror Kraus?, Tamar Steinberg?, Rupa Radhakrishnan3, Daniel
Barazzani#, Rola Farah', Ronen Talmon', Tzipi Horowitz-Kraus'

"Technion- Israel Institute of Technology, 2Schneider Children's Medical Center of Israel, 3Indiana
University School of Medicine, *Tel Aviv University

Introduction: Inter-brain correlation was recently suggested as a method reflecting an interaction
between individuals. Whether intra and inter-brain correlation during story listening task capture the
ongoing synchronization between parents and their biological children and how it is affected by parental
attachment patterns is the research question of the current study. Methods: Thirty-nine children aged 8-
to-12 (mean age = 9.75+1.28 years) and seventeen parents (mean age = 39.78 +10.46 years) typically
developing Hebrew speakers, were scanned while listening to five 30-seconds-long Hebrew-spoken
stories arranged in a block-design and read by a neutral storyteller. Inter and Intra brain-couplings were
measured toward detecting the neural fingerprint of the relationship between parents and their
biological children and were also linked to parental attachment patterns. Results: Parents and children
hold idiosyncratic inter-brain coupling while listening to stories. This coupling is evident in a higher-level
brain network related to mental skills, visualization, memory, and default-mode and in lower-level brain
regions, including the auditory and somatosensory networks. While inter-brain connectivity between
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parents' visual network and children's cingulo-opercular network introduces a reliable predictioerEuci;MNLE
parental anxiety and security levels, intra-brain similarities within executive function-related networks
are also correlated with parental attachment patterns. Finally, parents and children share a unique
neural fingerprint representing their relationship. Conclusion: The results demonstrate the existence of
a neural marker for parent-child relationships and the role of attachment in determining synchrony
between networks associated with attention, visualization, and executive functions. Defining the
"typical" parent-child brain synchrony will allow a prediction or even prevention of impaired connection

due to parental depression or child-related disorders.

1-A-42 Exploring associations between socioeconomic status and executive functioning in UK
adolescents: A cross-sectional and longitudinal analysis of data from the Study of Cognition,
Adolescents and Mobile Phones (SCAMP)

Roisin Perry’, Elizabeth Booth?, Michael Thomas?, Andrew Tolmie', Martin R66sli3, Mireille Toledano?,
Iroise Dumontheil’

"University College London, ?Birkbeck, University of London, 3Swiss Tropical- and Public Health
Institute/University of Basel, “Imperial College London

Adolescents from socioeconomically disadvantaged families are more likely to experience poor mental
and physical health and struggle academically than their peers. These inequalities may be partly
explained by the impacts of socioeconomic status (SES) on cognitive development. In childhood,
mechanisms of impact include educational resources in the home and attending preschool, but few
studies have explored associations between different SES indicators and cognitive skills in adolescence.
Using data from 2,045 SCAMP participants, we investigated associations between parental occupation,
whether the parents attended university, school type (state/private), and postcode-based deprivation
level and performance on a series of executive function tasks (Trail Making Test, Backwards Digit Span,
Spatial Working Memory, Continuous Performance Test) and a test of fluid intelligence (Culture Fair
Test). Pupils were assessed in year 7 (M = 11.99 years, SD = 0.39) and in year 9/10 (M = 14.25 years, SD =
0.47). School type was the best predictor across time and outcomes, with better cognitive performance
observed in private school pupils, possibly because private schools often select on academic grounds.
Variance explained by other SES measures was not consistent across cognitive outcomes, but other SES
indices predicted variation within each school type. For example, parent occupation significantly
positively predicted state school pupils' Culture Fair Test performance and the father having attended
university negatively predicted Continuous Performance Test omission errors in private school pupils,
suggesting possible interaction between school and family/area level factors in influencing cognitive
skills during this developmental stage. Our results highlight important distal predictors of cognitive skills
in adolescence. Future research should explore the mechanisms through which these impact on
cognitive development, as these likely differ from those described in childhood.

1-B-16 The changing role of testosterone and prefrontal emotion control: From adolescence

to young adulthood
Anna Tyborowska', Inge Volman?, Hannah Niermann', Anna Dapprich’, Sanny Smeekens3, Antonius
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Cillessen’, Ivan Toni', Karin Roelofs'
'Radboud University Nijmegen, 2University of Oxford, 3Pro Persona

Background: A paradox of testosterone effects is seen in adolescents vs. adults with respect to social
emotional approach-avoidance behavior. During early adolescence, high testosterone levels are
associated with increased anterior prefrontal (aPFC) involvement in emotion control, whereas during
adulthood this neuro-endocrine relation is reversed. Rodent work has shown that, during puberty,
testosterone transitions from a neuro-developmental to a social-sexual activating hormone. In this
study, we explored whether this functional transition is also present in human adolescents and young
adults in the context of emotion control. Methods: Using a prospective longitudinal design, we
investigated the role of testosterone on the neural control of social emotional behavior during the
transitions from middle to late adolescence and into young adulthood. Seventy-one individuals (tested
at ages 14, 17, and 20 years) performed an fMRI-adapted approach-avoidance (AA) task involving
automatic and controlled actions in response to social emotional stimuli. Results: In line with predictions
from animal models, the effect of testosterone on aPFC engagement decreased between middle and
late adolescence, and shifted into an activational role by young adulthood - impeding neural control of
emotions. This change in testosterone function was accompanied by increased testosterone-modulated
amygdala reactivity. Conclusions: These findings qualify the testosterone-dependent maturation of the
prefrontal-amygdala circuit supporting emotion control during the transition from middle adolescence
into young adulthood.

1-B-43 Neurobiological reactivity to a self-referential, social-evaluative stressor in adolescent
girls and LGBTIQA+ youth: The SOS task in the Transitions in Adolescent Girls (TAG) and
Diverse Genders and Sexualities (DGS) Studies

Michelle Byrne', Nicholas Allen?, Jack Andrews®, Samantha Chavez?, Theresa Cheng*, Sarah Donaldson?,
John Flournoy®, Tori Gaunson', Grace Mackie', Lefteris Palamazoglou', Hannah Savage®, Roberto
Tamayo', William Warton', Jennifer Pfeifer?

"Monash University, 2University of Oregon, 3University of New South Wales, Sydney, *Massachusetts
General Hospital, *Harvard University, °Radboud University Nijmegen

Puberty is an important life phase where neurobiological development related to social processing is
critical for healthy development. Peer social-evaluative stress, especially stress that is self-referential, is
salient during this time of social reorientation. There are observable hormonal and immune responses
to social stress, but it is unclear if this reactivity is associated with other risk factors for depression. This
study will investigate individual factors that affect neurobiological reactivity to our novel self/social-
evaluative stressor, the SOS task, and address its replicability across two separate samples: adolescent
girls and LGBTIQA youth. Hypotheses: 1.Participants will have higher heart rate and levels of hormones
and immune markers during the SOS task compared to baseline (i.e., more biological stress reactivity)
Additionally, participants with more biological stress reactivity will have: 2.higher levels of concurrent
depression, anxiety, and perceived stress 3.experienced more discrimination, harassment and
heterosexism related to their gender/sexuality (LGBTIQA sample) 4.greater BOLD response in mPFC
during the self/social-evaluative stressor (adolescent girls sample). In Study 1 (data collection complete),
the SOS task was administered in the MRI scanner with 65 adolescent girls aged 12-15 with one fMRI run
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of a block-design passive viewing self-video task. In Study 2 (data collection complete by May ZONEUZM))T‘tEPN\Lé
task is administered outside the scanner with 60 LGBTIQA youth aged 16-24. In both studies, heart rate
is sampled frequently and levels of the stress hormone DHEA and immune marker CRP are measured in
saliva. The baseline of all biological markers will be compared to during (heart rate) or after (DHEA and
CRP) the SOS task. These studies will show if adolescents who differ in how neurobiological systems
respond to self/social-evaluative stress may be more at risk for developing depression, providing insight

into intervention targets.

1-B-44 Impact of maternal emotional state during pregnancy on fetal heart-rate variability
Lorenzo Semeia', llena Bauer’, Julia Hartkopf', Nora Schaal?, Hubert PreissI’
"University of Tuebingen, Heinrich-Heine-University

Introduction and objective. The fetal autonomic nervous system (ANS) quickly adapts to environmental
changes during gestation. For example, reduced fetal heart rate variability (fHRV) is linked to fetal
distress and to impaired development of the ANS. Recent studies also showed adverse effects of
maternal emotional states, like prenatal stress or depression, on fetal development. In this work, we
investigated the impact of maternal emotional state on fHRV recorded using fetal magnetocardiography
(fMCG). Metabolic factors such as maternal pre-pregnancy body mass index (BMI), and maternal weight
gain and blood cortisol during gestation were also considered. Methods. We calculated fHRV in
spontaneous fMCG recordings from 32 healthy fetuses measured between 32 and 38 weeks of
gestational age. Maternal emotional state was assessed using different standardized questionnaires
about anxiety, depression and stress. An overall indicator of maternal wellbeing was calculated by z-
scoring each individual questionnaire and summation. We divided the group by a median split into high
and low z-scores (HZS and LZS, respectively). Standard fHRV measures were determined in the time and
frequency domain. T-test analyses were performed between LZS and HZS with the fHRV and the
anthropometric/metabolic measures as the dependent variables. Results. After correction for multiple
comparisons, we found a reduced low frequency (LF) power in the HZS compared to the LZS group. No
differences between LZS and HZS were found for the other fHRV and for anthropometric/ metabolic
factors. Conclusions. LF components of the HRV reflect the activity of the parasympathetic nervous
system. In adults, a reduction in this parameter is associated with stress, negative emotional processing
and cardiovascular complications. Our results support the idea of an impact of maternal emotional state
on the offspring's ANS development.

1-B-45 Infant gut microbiota composition associates with negative reactivity and fear in sex-
specific manner

Venla Huovinen, Anna Aatsinki, Eeva-Leena Kataja', Eveliina Munukka, Anniina Keskitalo, Santosh
Lamicchane, Peppi Raunioniemi, David Bridgett?, Leo Lahti, Siobhain O?Mahony, Alex Dickens, Riikka
Korja', Hasse Karlsson', Saara Nolvi', Linnea Karlsson'

"University of Turku, ?Northern Illinois University

Gut-brain axis has been studied mostly in rodents but during the past year increasingly also in humans.
Studies indicate that gut microbiota is related to neurodevelopmental and behavioral outcomes.
Accordingly, early gut microbiota composition (GMC) has been linked to child temperament, but
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research is still scarce. The aim of this study was to examine how early GMC at 2.5 months of ag:eEuiz)MNLE
associated with child negative reactivity and fear reactivity at 8 and 12 months of age, since they are
potentially important intermediate phenotypes of later child psychiatric disorders. Our study population
was 330 infants belonging to the longitudinal FinnBrain Birth Cohort Study. GMC was analysed using
stool sample 16S rRNA sequencing and negative reactivity and fear reactivity were assessed using the
Laboratory Temperament Assessment Battery (Lab-TAB) at the child's age of 8 months and the maternal
reports of Infant Behavior Questionnaire-Revised Short Form (IBQ-R) at the child's age of 12 months. We
found sex-specific associations between alpha diversity and reported fear reactivity as well as observed
negative reactivity. The overall composition, i.e. beta diversity, was associated with reported and
observed negative reactivity for boys. However, we did not observe any associations between
temperament traits and the major short chain fatty acids (SCFAs). Finally, several genera were
associated with temperament measurements with most prominent negative associations between
genus [Ruminococcus] gnavus group and reported negative reactivity (LogFC=-2.1, p<.01) and fear
(LogFC=-1.2, p<.05) and positive associations between genus Clostridium sensu stricto 1 and observed
fear reactivity (LogFC=1.6, p<.01). This study adds to the growing literature on infant GMC and
temperament and highlights the possible sex-specificity in these associations and adds to the emerging

knowledge on the human gut-brain axis development.

1-B-46 The Intestinal Microbiome, the Japanese Diet, and Physical and Psychological
Resilience in Postpartum Women in Japan

Michiko Matsunaga’', Mariko Takeuchi?, Satoshi Watanabe?®, Aya Takeda?, Takefumi Kikusui*, Kazutaka
Mogi*, Miho Nagasawa*, Keisuke Hagihara?, Masako Myowa'

'Kyoto University, 20Osaka University, 3Cykinso, Inc., “Azabu University

OBJECTIVE: Maternal depression and stress increase prolonged risks to the neurodevelopmental
outcome of the offspring. However, the population of postpartum women suffering from mental illness
in developed countries is increasing steadily, particularly under the conditions of the COVID-19
pandemic. There is an urgent need to identify factors that contribute to the resilience of postpartum
women's risks of physical and psychological dysfunction. We conducted two studies to examine the
microbiome-physical-psychological association in nonclinical Japanese women (Study 1: N = 347,
parenting 0-4 year-olds, Study 2: N = 27, primiparous women 3-6 months postpartum). METHODS:
Psychological state (depression, parenting stress, and psychological resilience), physical conditions, and
dietary habits were assessed by questionnaires, and fecal samples were collected for gut microbiome
analysis in both Study1 and 2. Also in Study 2, physical function (e.g., muscle mass, handgrip), salivary
oxytocin, resting ECG data to assess the autonomic nervous system were collected at the experimental
site. RESULTS: We found that 23.63% of mothers had a high risk of mental iliness (i.e., parenting stress
and/or depression). The risk was associated with less Lachnospira and alpha diversity of microbiome
compared to those of healthy mothers (p and q < .05). Furthermore, physical and psychological
resilience was associated with relative abundances of genera Blautia, Clostridium, Eggerthella. The
physical conditions (e.g., physical activity and female hormone-related symptoms) and Japanese food-
based dietary habits were also resilience factors (p < .05 or medium effect size). CONCLUSIONS: The
microbiome important for butyrate production and metabolism of the Japanese diet was associated
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with psychological and physical resilience in postpartum Japanese women. This study will contribute to
further understanding of the gut-brain axis mechanisms and proposals for interventions to enhance
resilience.

1-B-47 Effectiveness of online emotion recognition training in adolescents with Autistic
Spectrum Disorder: pilot results

Lorena Leuenberger!, Evelyn Herbrecht', Christina Stadler’, Isabel Dziobek?, Gudrun Seeger-Schneider?,
Bettina Jenny?3, Susanne Walitza3, Ana Cubillo’

"University Psychiatric Clinics Basel, 2Humboldt Universitaet Berlin, 3Psychiatric University Clinic Zurich

Aims: Difficulties in emotion recognition and regulation are commonly reported in patients with Autism
Spectrum Disorder (ASD). While the available evidence shows positive results of computer-based of
isolated emotion recognition training programs in adolescents with ASD, the duration and intensity
required for their transfer to other skills is still debated. This study investigates the effectiveness of a
brief online computerized emotion recognition training in adolescents with ASD and its impact on social
decision-making processes. Methods: Adolescents with ASD (N=10, 4F, age 10-18) recruited at
outpatient clinics received 6 online sessions (~1h/each, over 2 weeks) of a computerized emotion
recognition training. They performed the Geneva Emotion Recognition Test (GERT) and a Social
Decision-Making task (SDM) pre- and post- training. The GERT assesses emotion recognition abilities.
The SDM is a bargain paradigm assessing how after decisions made in a social context, participants
integrate monetary and emotional feedback for each trial, to apply it in subsequent decisions. Task
performance (GERT: Accuracy; SDM: proportion of choices maximising self-benefit) were compared pre-
and post-training using repeated measures models (implemented in RStudio). Results: While
participants were able to correctly identify a higher proportion of emotions during the GERT
(Standardized Beta: 0.22, t(df)=2.06(39), p=0.04), no significant performance changes were observed
during the SDM. Conclusions: Six sessions of an online emotion recognition training already effectively
improve emotion recognition. However, this increased emotion recognition skill did not translate into
behavioral changes during decision-making in social contexts. These preliminary results suggest that for
the transfer of improved emotion recognition skills into behavioral changes a) more sessions might be
need b) other aspects of the disorder such as behavioural flexibility need to be targeted.

1-B-48 Shared and disorder-specific neural correlates of emotion and cognitive processing
deficits in adolescents with conduct disorder and adolescents with autism

Antonia Tkalcec', Vithusan Somasundaram?', Alessandro Baldassarri', Nora Raschle?, Evelyn Herbrecht',
Christina Stadler?, Ana Cubillo’

"University Psychiatric Clinics Basel, 2University of Zurich

Aims: Difficulties during cognitive control as well as facial emotion processing have been reported both
in patients with Autism Spectrum Disorder (ASD) or with Conduct Disorder (CD). However, little is known
about how emotion processing deficits may modulate/be modulated by deficits in cognitive control
deficits. This project investigates a) the differential and shared neural underpinnings of facial emotion
processing within each disorder and b) the interaction between deficits in emotion and cognitive control
processes. Hypothesis: During a facial emotion processing task (EPT), we expect disorder-specific
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underactivation in the insula in CD youths only and shared underactivation in the amygdala and N
ventromedial prefrontal cortex (vmPFC). During the emotional Go/No-Go task (eGNG), we expect shared
reduced cognitive control associated with underactivation in the inferior frontal cortex, and disorder-
specific overactivation in anterior cingulate and dorsolateral prefrontal cortices in the ASD group and in
temporo-parietal regions in CD youths. Methods: Adolescents (10-18 years-old) with either a diagnosis
of ASD (N=40), CD (N=40) or typically developing (N=40) will perform the blocked-design EPT and the
event-related eGNG inside a scanner. First level models: a)EPT: regressors for emotion-based blocks, ROI
analysis including the amygdala, insula and vmPFC; b)eGNG: regressors for trial type and emotion,
whole-brain analysis. Contrasts of interest (EPT: angry/happy vs calm; eGNG: emotion go trials vs neutral
no-go trials, neutral go-trials vs emotion no-go trials) computed at the single-subject level will be
followed by between-group ANOVA comparison of coefficients. Implications: Only by investigating both
disorders together, specific neural characteristics might inform about the core neural deficits in CD and
ASD. This information is crucial to inform the design of efficient treatments to differentially address the

associated disorder-specific deficits.

1-B-49 Learning about Safety: Neural Correlates of Conditioned Inhibition in Typical
Development

Paola Odriozola', Sahana Kribakaran', Stephanie DeCross?, Emily Cohodes’, Jason Haberman’, Katie
McLaughlin?, Dylan Gee'

Yale University, ?Harvard University

Adolescence is a peak time for the onset of psychiatric disorders, with anxiety disorders being the most
common and affecting as many as 1 in 3 youth (Kessler et al., 2005). Safety signal learning, based on
conditioned inhibition of fear in the presence of safety, has been shown to effectively reduce anxiety-
related behavior in animal models and attenuate fear responses in healthy adults (Christianson et al.,
2012; Odriozola & Gee, 2021). Cross-species evidence suggests that safety signal learning involves
connections between the ventral hippocampus and the dorsal anterior cingulate cortex in adulthood
(Meyer et al., 2019). Given that this pathway may follow a different developmental trajectory than
fronto-amygdala circuitry involved in traditional extinction learning (Pattwell et al., 2016), safety cues
may provide an effective approach to reducing fear in youth by targeting an alternative pathway. In the
present study, fMRI data were collected during a developmentally-adapted safety signal learning task (n
=102; ages 9-19) to investigate the neural mechanisms involved in safety signal learning. Consistent
with prior findings in adults, results provide evidence of hippocampal involvement in safety signal
learning in a developmental sample. Hippocampal activation to the safety signal was found to vary with
levels of anxiety in an age-related manner such that youth with lower anxiety showed age-related
increases in hippocampal activation, whereas youth with higher anxiety showed no relation with age.
Furthermore, hippocampal-dACC functional connectivity during safety signal learning changed linearly,
such that younger youth showed higher functional connectivity relative to older youth. These findings
provide novel insight into the neural mechanisms that support safety signal learning during
development and may have implications for neurodevelopmentally-informed approaches to optimize
interventions for youth with anxiety disorders.
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1-B-50 Anticipation and receipt of rewards and losses for self and friends in adolescents with
attention-deficit/hyperactivity disorder

Iris Koele', Jorien van Hoorn', Tycho Dekkers?, Carlos Zevallos', Yehuda Pollak®, Arne Popma?, Hilde
Huizenga?, Berna Guroglu', Anna van Duijvenvoorde’

Leiden University, 2University of Amsterdam, 3Hebrew University of Jerusalem

An ongoing debate is whether rewards and losses are processed differentially in adolescents with
attention-deficit/hyperactivity disorder (ADHD). In daily life, outcome processing often takes place in a
social environment, and ADHD has been associated with a host of difficulties in social information
processing and in friendships. Consistently, adolescents with ADHD have been shown to have fewer
friends. However, no research has been done on outcome processing in social contexts in adolescents
with ADHD. Therefore, the aim of the current fMRI study is to examine the neural processing of rewards
and losses (anticipation and receipt) for own and best friend's outcomes in male adolescents with and
without ADHD (ages 13-23, N = 98). To this end, participants performed a Reward Gambling Task in the
MRI scanner. Data collection has been completed. Based on prior research, we expect decreased
activation in the ventral striatum (VS) during reward compared to loss anticipation, and no differences
or increased activation in the VS during reward compared to no reward receipt in adolescents with
ADHD relative to typically developing (TD) adolescents. We expect differential activity, i.e. hyper-
activation or hypo-activation, in adolescents with ADHD compared to TD adolescents during the receipt
of outcomes for a friend compared to for oneself in brain regions associated with social information
processing (e.g., temporoparietal junction), and in regions involved in reward processing (e.g., VS) and
loss processing (e.g., insula). Whole-brain and ROls analyses will examine effects of valence
(reward/loss), context (self/friend), and group (ADHD/TD) (see preregistration: https://osf.io/mz3d2/).
The results will highlight the underlying mechanisms of reward and loss processing in adolescents with
ADHD for themselves and for friends, which will provide relevant information for understanding social
information processing in ADHD.

1-B-51 Self-reported social enjoyment predicts neural response to social reward for autistic
and neurotypical youth

Kathryn McNaughton', Laura Kirby', Katherine Warnell?, Junaid Merchant!, Dustin Moraczewski3,
Heather Yarger', Elizabeth Redcay’

"University of Maryland, ?Texas State University, 3National Institute of Mental Health

Background: In middle childhood and early adolescence, peer social interactions generally take on
increased importance. Yet neural responsiveness to social reward is heterogeneous across youth,
including autistic youth who may differ from neurotypical youth in their experience of social reward.
One source of this heterogeneity could be variations in experience of social enjoyment as measured by
self-report. Objective: We test the hypothesis that self-reported enjoyment of peer interaction predicts
neural response to social reward for autistic and neurotypical youth. Methods: 114 youth (71
neurotypical, 43 autistic, 7-14 years old) completed an fMRI task designed to probe the neural correlates
of social reward during an interactive exchange with a peer. Youth sent self-relevant text messages (e.g.
| like cookies) to a computer partner and an age- and gender-matched peer partner. In return, they
received engaged (Peer: "Me too!"/Computer: "Matched!") or disengaged ("I'm away"/"Disconnected")
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replies. To quantify neural response to social reward, response to peer engaged messages (cont;zIRIOiSr;gLE
for response to other messages) was extracted from bilateral ventral striatum, a region involved in
reward processing. To quantify self-reported social enjoyment, an exploratory factor analysis was
performed on youth's responses to a questionnaire about their experience of the fMRI task, revealing a
'peer enjoyment' factor. Results: Self-reported peer enjoyment significantly predicted ventral striatum
response across groups (t(111)=2.00, p<0.05). The effect was similar for both neurotypical (r=0.17) and
autistic youth (r=0.21). Conclusions: These findings demonstrate that variation in self-reported social
enjoyment is a common source of heterogeneity in neural response to social reward for both autistic
and neurotypical youth. Future work could extend these findings to other populations in which social

reward processing is implicated, such as youth with social anxiety.

1-B-52 Testing the association between pediatric anxiety and amygdala-prefrontal functional
connectivity during emotion processing

Dana Glenn', Kalina Michalska'

"University of California, Riverside

Upon viewing angry or fearful facial affect, children with anxiety display a reduced ability to
downregulate negative emotions (Abend et al., 2021; Carthy et al., 2010) and disrupted functional
coupling between the amygdala and regions in the prefrontal cortex (Monk et al., 2008; Swartz et al.,
2014). Alterations in top-down control of the amygdala may underlie affect regulatory difficulties in
anxiety. However, developmental research on the association between amygdala connectivity and
anxiety is mixed, with little work focusing on youth of color, who are often exposed to elevated stress.
We will test associations between anxiety symptoms and amygdala-prefrontal functional connectivity in
a sample of preadolescent Latina girls. Forty-eight girls (M=10.1 years, SD=1.8) completed an in-scanner
implicit emotion recognition task and labeled the gender of happy and fearful faces, morphed with
neutral expressions at incrementally varying emotion intensities. Generalized psychophysiological
interaction (gPPIl) analysis will examine task-dependent amygdala connectivity for each emotion type
and intensity. Concurrent parent-reported anxiety will be a predictor in the second-level, group analysis.
We hypothesize that elevated anxiety will be associated with less negative functional coupling between
the amygdala and prefrontal regions, specifically the vimmPFC, dIPFC, and dACC. Adults with anxiety may
display stronger functional connectivity between the amygdala and basic emotion processing regions
during threat perception (Briihl et al., 2014), though little is known about these mechanisms in children.
In an exploratory analysis, we will also examine functional connectivity between the amygdala and face-
processing regions (fusiform gyrus, primary visual cortex). We hypothesize that anxiety will be
associated with increased amygdala-perceptual connectivity. Understanding the neural correlates of
anxiety in Latina girls may inform generalizable diagnosis and treatment.

1-B-53 Anxiety Severity is Associated with Restless Rapid Eye Movement Sleep in Early
Adolescence

Aaron Mattfeld', M. Vanessa Rivera N.', Nathan Sollenberger', Adam Kimbler', Logan Cummings', Saima
Akbar', Liga Eihentale', Dana McMakin'

'Florida International University
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Youth with anxiety disorders often report difficulty falling or staying asleep. Notably, subjective ?-2;03}?5
do not match more objective measures of sleep in anxious youth. This discordance may stem from the
focus of previous studies on the role of individual sleep variables in isolation. Recent studies have
proposed an integrated approach, for example, investigating the microstructure of interruptions within
specific sleep stages, as a method for elucidating novel relations. We adopted a similar approach and
examined associations between anxiety and "restless REM sleep" or REM sleep with elevated
occurrences of stage transitions and arousals. We hypothesized that anxiety severity would be
associated with greater REM disruptions. Youth across a spectrum of anxiety symptoms (N = 58; ages 10-
13, 34 Female) and their parents completed a diagnostic interview (Anxiety Disorders Interview
Schedule - Parent/Child; ADIS-C/P) and provided ratings for anxiety severity in the past week (Pediatric
Anxiety Rating Scale (PARS)). Youth then underwent nocturnal sleep polysomnography. Restless REM
sleep was operationalized as the difference between total REM and stage transition/arousal events
divided by total REM (values close to 1 indicate minimal REM disruption). Primary analyses investigated
the relation between restless REM and anxiety severity via multiple regression. Across the entire
evening greater REM disruption was associated with elevated anxiety severity (F(1,55) = 6.12, p = 0.02),
this association was particularly pronounced during the first half of the night (F(1,55) = 8.74, p = 0.005)
but abated during the second half of the night (F(1,55) = 2.74, p = 0.10). The current analyses found
evidence linking anxiety severity to restless REM in anxious youth. Existing models suggest disruptions of
REM (e.g., restless REM) impede adaptation of limbic circuit activity overnight. Improper adaptation of

limbic activity may mechanistically contribute to anxiety severity.

1-B-54 Social rejection sensitivity predicts social media use

Susanne Schweizer', Savannah Minihan!, Amy Orben?, Annabel Songco’, Elaine Fox3, Cecile Ladouceur?,
Louise Mewton', Michelle Moulds, Jennifer Pfeifer®, Anne-Laura van Harmelen®

"University of New South Wales, Sydney, 2University of Cambridge, 3University of Adelaide, “University of
Pittsburgh, *University of Oregon, ®Leiden University

Introduction: As an age group, adolescents (10-24years) report the highest use of social media. They
spend nearly 6 hours of their day online, with almost half dedicated to social media. The current study
explored whether this is can be partially accounted for by age-related differences in sensitivity to social
rejection. Methods: The COVID-19 Risks Across the Lifespan dataset was used to explore these
associations in 1706 individuals (11-89-year-olds) at three timepoints between May/20-April/21.
Results: As predicted, age interacted with social rejection sensitivity (SRS) to predict online social
interactions, F(3,1392)=42.71, p<.001, R2=.08. Simple slope analyses showed that young people high on
social rejection sensitivity spent most time interacting online, =-.07, 97.5%ClI[-.08; -.04], p<.000;
individuals with average levels of SRS showed an intermediate effect of age on online social interactions,
B=-.04, 97.5%ClI[-.05; -.03], p<.000 and there was no non-significant of age in those low on SRS, $=-.01,
97.5%Cl[-.02; .00], p=.07. Importantly, time spent interacting online had a negative impact on mental
health (depressive symptoms) as a function of SRS across the assessment timepoints (R2Marginal=.29,
B=-.02, SE=.01, p<.001). This adverse effect of online social interactions for those high on SRS was
consistent across age p=.25. Conclusions: Young people are particularly sensitive to social rejection and
exclusion. The availability of online social interactions anytime, anywhere means there are no more non-
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social spaces. And young people high on SRS seek out these social interactions, arguably so not tNgwt;hequ
excluded. However, time spent interacting online is associated with poorer mental health in those
highest in SRS. There is no evidence that interacting socially online is universally bad. However, the
current findings suggest it may adversely affect the mental health in individuals high on social rejection

sensitivity.

1-B-55 The role of functional emotion circuits in psychopathology in youth

Valerie Karl', Haakon Engen', Dani Beck?, Linn Norbom?, Lia Ferschmann’, Eira Aksnes?, Rikka Kjelkenes’,
Ole Andreassen3, Dag Alnaes?, Cecile Ladouceur?, Lars Westlye', Christian Tamnes'

"University of Oslo, 2Diakonhjemmet Hospital, 3Oslo University Hospital, *University of Pittsburgh

Background: Several mental disorders emerge during childhood or adolescence and are often
characterized by reduced socioemotional functioning, including deficits in emotion perception.
Emotional facial expressions are processed in three functional brain modules whose connectivity
patterns are sensitive to emotional valence (Zhang et al., 2019; J Neurosci). Two of these modules
overlap with the default and frontoparietal networks, where a reduced functional segregation has been
linked to psychopathology (Xia et al., 2018; Nat Commun). Objective: The aim of our study is to examine
the relationships between fMRI-based activation and connectivity during emotion processing and
dimensions of psychopathology in youth. The study has the potential to yield important information on
the neural underpinnings of emotion perception deficits in mental disorders. Hypotheses: We expect a
negative relationship between emotion identification performance and severity of general
psychopathology. We hypothesize that poorer emotion perception and higher levels of psychopathology
are associated with lower functional segregation between the medial prefrontal-posterior cingulate and
frontoparietal modules. Method: The open dataset of the Philadelphia Neurodevelopmental Cohort
allows us to use fMRI data from an emotion identification task with angry, sad, fearful, happy, and
neutral faces in a large (n~1300) heterogeneous sample of 8-21-year-olds. We will examine 1) module
activation differences, 2) intra-, and 3) intermodule connectivity patterns in emotion-related circuits
comprised of frontoparietal, subcortical-posterior insula, and medial prefrontal-posterior cingulate
cortices. We will apply a bifactor model to calculate general and specific psychopathology factors based
on data attained from GOASSESS. To link psychopathology factors to emotion circuit activation and
connectivity features, we will employ general linear models, controlling for age, sex, ethnicity, and head
movement.

1-B-56 The effect of relative pubertal timing on depression and social anxiety in adolescent
boys and girls

Rebecca van Rijn’, Nikki Lee', Miriam Hollarek', Hester Sijtsma’, Reubs Walsh', Mariet van Buuren’,
Barbara Braams’, Lydia Krabbendam’

Wrije Universiteit Amsterdam

Past research has shown adolescents that mature early compared to their peers can experience more
internalizing problems such as depression and social anxiety, especially girls. Previously, relative
pubertal timing was determined based on population standards or the mean of an entire sample,
instead of based on adolescents' direct peer group. In the current study, pubertal status relative to
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adolescents' direct peer environment was related to the development of internalizing problems.NE\U/:/O:wE
hypothesize higher depression and social anxiety scores in relatively early maturing individuals and we
expect this effect to be stronger in relatively early maturing girls compared to boys. To assess relative
pubertal development, we assessed the level of pubertal development of each individual student in first
year high school classes (N = 304, age range 11-14). We calculated standardized z-scores for pubertal
development compared to same-sex students in the same class to determine an individuals' relative
pubertal timing. We found a positive relationship between relative pubertal timing and depression. This
effect was specific to girls. We did not find evidence for a relationship between relative early pubertal
maturation and social anxiety. We used a novel approach in which the pubertal status information from
direct peers was used to investigate the effects of relative pubertal timing on internalizing problems.
Our results suggest that relatively early maturing girls have higher depression scores than their relatively
late or average-timed developing peers. The results from our approach can be a solid addition to the
current literature, which focuses on the effects of absolute pubertal development on internalizing
problems. For boys, we did not find this effect. In this research, we did not confirm earlier found effects

of early pubertal development on social anxiety complaints.

1-B-57 Emotion recognition and social anxiety in children with Autism Spectrum Disorders
and Specific Learning Disorders: differences in social rejection and performance fears.
Rachele Lievore’, Silvia Lanfranchi', Irene Mammarella’

"University of Padova (Italy)

Objectives This study aimed to assess emotion recognition (ER) abilities and how they can predict
distinct components of social anxiety (social rejection and performance fears) in children and
adolescents with Autism spectrum disorders (ASD) and Specific learning disorders (SLD), as compared to
typical development (TD). Methods The study involved 25 children and adolescents with ASD without ID
(19 M), 25 with SLD (15 M) and 67 with TD (40 M) aged 8-16 years. Participants were matched for age [F
(2,114)=1.01, p =.37], gender [x2 (df=2) = 2.22, p =.33], and IQ [F (2, 114) = .94, p = .39]. They were
presented with a faces ER matching task (144 items), assessing the ability of identifying the six basic
emotions (happiness, sadness, surprise, fear, disgust and anger). Participants had to recognize if two
faces shown on the screen express the same or different emotions. Moreover, parents filled the
Multidimensional Anxiety Scale for Children (MASC 2; March, 2017), which allowed to measure social
anxiety (social rejection, and performance fears). Results Univariate ANoVAs and two hierarchal
regression models were conducted. The main effects of group (ASD, SLD, TD), ER scores, and their
interaction were tested to predict social anxiety's levels. Beyond significant differences in accuracy on
the ER task between the clinical groups and TD [F (2, 114) = 6.64, p = .002; ASD, SLD < TD], significant
interaction effects emerged between group and ER on both social rejection and performance fears: post
hoc comparisons suggested that the SLD group experienced higher levels of social rejection when worse
detecting other's emotions,whereas the ASD group had higher levels of performance fears when better
recognizing them. Conclusions Overall, our findings suggest that social impairments might be present in
both groups, by highlighting the importance of considering ER abilities when assessing social anxiety in
children and adolescents with different conditions.

26



O

flux

THE SOCIETY FOR
DEVELOPMENTAL
COGNITIVE
NEUROSCIENCE

1-B-59 Neural Correlates of Affective Reactivity and Risk for Depression in the ABCD study
Maria Granros', Michelle Sheena’, James Glazer', Katie Burkhouse'
"University of Illinois at Chicago

Identifying a reliable, clinically relevant, and objective biomarker, which demonstrates high predictive
power, has the potential to advance identification of youth at-risk for depression, which represents an
essential public health priority given increased incidence of depression across adolescence. We propose
to employ data from the Adolescent Brain Cognitive Development (ABCD) study to test relations
between baseline neural reactivity during the emotional n-back fMRI task and change in depression
symptoms and depression onset at two-year follow up. Based on previous literature, we hypothesize
that heightened activation in corticolimbic regions for negative compared to neutral faces and blunted
activation in mesocorticolimbic regions for positive compared to neutral faces at baseline will predict
depression onset (Hypothesis 1) and greater changes in depression symptoms (Hypothesis 2) at two-
year follow up. Hypotheses will be tested using baseline data from the emotional n-back fMRI task,
structured clinical interview data (baseline, two-year follow up KSADS) and depression symptoms
(baseline, two-year follow up CBCL). Mixed effects models with random effects of family nested inside
scanner will be run, with activation in ROIs during the N-Back task at baseline as the predictor. The first
model will predict new onset of depression between baseline and two-year follow up. The second model
will predict CBCL depression symptoms at two-year follow up, controlling for baseline symptoms. We
will explore moderation by child sex. Socioeconomic status and relevant imaging variables will be added
as covariates. The proposed analyses will elucidate inconsistencies in previous research limited by small
samples sizes and cross-sectional designs through the use of a prospective, longitudinal design to
examine neural reactivity as a biomarker of adolescent depression risk, which will help inform targets
for preventive intervention to alter risk trajectories in youth.

1-B-60 Investigating the role of social- and self-cognitive processes in the relationship
between puberty and mental health in British girls

Saz Ahmed', Blanca Piera Pi-Sunyer?, Madeleine Moses-Payne®, Anne-Lise Goddings®, Willem Kuyken?, J.
Marc Williams*, Tim Dalgleish?, Sarah-Jayne Blakemore?

"Wellcome, 2University of Cambridge, 2University College London, “University of Oxford

Adolescence is marked by the onset of puberty, which is associated with an increase in mental health
difficulties, particularly in girls. Social- and self-cognitive processes also develop during this period:
adolescents become more aware of others' perspective of themselves and in turn, are more likely to
judge themselves less favorably. In the current longitudinal study, data from 124 girls (from London, UK)
ages 9 to 16 was collected at two time points (between 2019 and 2021) to investigate the relationship
between pubertal development and mental health difficulties during adolescence, as well as the role of
social- and self-cognitive processes that occur during this period. Linear mixed effects models showed
that pubertal stage predicted increases in mental health difficulties including depression, difficulties in
emotion regulation, rumination and anxiety, independently of age. In addition, pubertal stage also
predicted increased perspective taking and negative self-judgements. Negative self-judgements, but not
increased perspective taking, further mediated the relationship between puberty and all mental health
measures included in the study. The results suggest that pubertal development might have an impact on
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negative self-judgements in female early adolescents, and in turn, these might increase mental health
problems during this period. Future research could aim to reduce the risk of developing mental health
problems in young people by designing interventions that alter the way young adolescents make

judgements about themselves.

1-B-61 Unfolding the negative expectancy bias in social anxiety: A neurocomputational
assessment of social feedback-based learning from adolescence into young adulthood
Elise Kortink’, Selin Topel', Ili Ma", Melle van der Molen’

Leiden University

Adolescence is a critical time for developing well-adjusted social behavior. Hereto, learning from social
feedback to suitably adapt one's expectations about future appraisals from others is key. Biases in such
social learning-processes may play a role in the development and maintenance of social anxiety
symptoms, which often emerge in adolescence. However, the underlying neurocomputational
mechanisms of healthy vs. biased social learning remain largely unknown. Given the Attentional Control
theory, EEG frontal-midline (FM) theta power may constitute a neurocomputational index of biased
social learning. To test this notion, 78 adolescents (12-17 years) and 165 young adults (18-25 years)
completed our newly developed Social Evaluative Learning through Feedback (SELF) - Profile task. In this
task, participants created their own social media profile consisting of a profile picture and 60 statements
characterizing the participant's personality. Participants were told that they could interact with a self-
selected group of peers (n=4) at a later stage. These peers had allegedly evaluated the participant's
profile and indicated for each of the 60 statements whether they liked/disliked them based on each
statement. Participants then predicted on each trial whether one of the four peers had indicated to
like/dislike them per statement. Unbeknownst to the participants, the peers differed in their probability
of giving positive feedback (i.e., 85%, 70%, 30%, 15%). Simultaneously, we recorded EEG to examine FM-
theta responsivity to social evaluative prediction errors. Here, we present results of neurocomputational
modeling analyses of the trial-to-trial changes in feedback predictions to examine (biased) social
learning in adolescence vs. young adulthood, and its link with social anxiety. Our results can help
improve prevention- and treatment strategies of social anxiety symptoms. Given the chronic nature and
adverse consequences of social anxiety, this could have high impact.

1-B-62 A Longitudinal Model of Self-Evaluation and Depression in Adolescent Girls
Victoria Guazzelli Williamson', Samantha Chavez', Marjolein Barendse', Jennifer Pfeifer’
"University of Oregon

Background: Adolescence is characterized by neural and cognitive changes in self-development and
vulnerability to depression--particularly among girls. Self-evaluation is altered in girls with depression.
Yet, the associations between self-evaluation and depressive symptoms across adolescence has not
been robustly delineated. Do increased depressive symptoms predict increased negative self-
evaluation? And, does increased negative self-evaluation predict elevated depressive symptoms? Aim:
We will assess longitudinal associations between neural and behavioral indices of self-evaluation and
depressive symptoms, which will allow us to parse directional associations and test our hypothesis that
these processes will display transactional associations. Method: A unique opportunity to advance this
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essential research is provided by the Transitions in Adolescent Girls (TAG) study, which has thregE\U:/::;;;E
of neural indices of self-evaluation and depressive symptoms (N=174, initial ages 10.0-13.0, 18 months
between waves). Depressive symptoms will be assessed via the Center for Epidemiological Studies
Depression Scale for Children (CES-DC). Participants complete a self-evaluation fMRI task where they
decide whether traits from three domains (prosocial, antisocial, and social status) describe them. The
behavioral metric will be the proportions of self-evaluations that are negative (negative adjective
endorsed and positive adjectives rejected). Univariate analyses of vmPFC activity during the self-
evaluative condition (contrasted against a high-level control) will serve as the neural marker. In order to
control for trait-like variability, we will use a random intercept cross-lagged panel model with three-
levels (1) behavioral self-evaluation, 2) neural self-evaluation, and 3) depressive symptoms) across three
waves of data. To minimize researcher degrees of freedom, interim results are not presented in this

abstract but will be presented at the 2022 Flux conference.

1-B-63 Differential susceptibility of associations between parenting and the development of
social behavioral control: a longitudinal fMRI design

Simone Dobbelaar!, Michelle Achterberg?, Anna van Duijvenvoorde’, Marinus van lJzendoorn?, Eveline
Crone?

"Leiden University, 2Erasmus University Rotterdam

The transition from childhood to adolescence is an important period for the development of social skills,
such as the ability to adapt to and control behavior in different social contexts, i.e., social behavioral
control. Prior work showed developmental differences in social behavioral control on behavior and fMRI
activation, such that older children differentiate more between responses to positive and negative
feedback and showed increased activation in the dorsolateral prefrontal cortex during inhibition of
aggressive responses to positive feedback. An important question, however, is whether changes in the
environment, such as in parenting behavior, can influence the (neural) development of social behavioral
control. Moreover, not all children might be similarly responsive to those changes. Specifically,
temperamental traits might explain differential susceptibility to the association between parental
sensitivity and social behavioral control development, such that children with a more reactive
temperament will be more strongly affected by changes in parental sensitivity for better and for worse.
We will study these questions in a three-wave longitudinal twin sample, where children were followed
from 7-13 years of age (T1: 7-9y, N=512; T2: 9-11y, N=456; T3: 11-13y, N=336). Social behavioral control
was measured using the experimental Social Network Aggression Task and parental sensitivity was
measured using the parent-child interaction task Etch a Sketch. Bivariate growth curve modeling will be
used to 1) test whether individual differences in the development of parental sensitivity are related to
individual differences in the (neural) development of social behavioral control and 2) test whether
temperament moderates the association between parental sensitivity and social behavioral control.
Together, these findings will shed light on which children might benefit most from positive
environments in order to thrive throughout their development.

1-B-64 Can inter-individual differences in facial-emotion recognition speed and neural facial-
emotion processing in late childhood be explained by age, sex and social competence?
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Elizabeth Buimer', Rachel Brouwer?, Carlijn van den Boomen', Pascal Pas', Hilleke Hulshoff Pol’
"Utrecht University, ?Vrije Universiteit Amsterdam

Identification of facial expressions is necessary to navigate social interactions. This ability rapidly
develops in the first year of life and refines throughout childhood. It remains unclear to what extent age-
or sex-related variation in neural processing of basic facial-emotions continues to exists in late
childhood, how emotion recognition speed is related to this neural processing and how emotion
recognition speed and neural processing relate to social competence. We will use data from the YOUth
study to answer these three questions in 814 children between 8 and 11 years old: 1. To investigate age-
and sex-related variation in emotion recognition speed, we will use linear models with age and sex as
independent variables and speed of facial emotion recognition (Penn CNB subtask) as outcome. 2. To
investigate inter-individual differences in the neural processing of facial-emotions we use fMRI data on
the neural processing of emotional faces, collected during a passive-watching task with alternating
blocks of images of houses or faces. Next, linear models will be used to study the effect of age, sex and
emotion recognition speed on neural activation using three contrasts: 'happy vs. neutral’, 'fearful vs.
neutral' and 'happy vs. fearful' facial expressions. To study if differences in emotion recognition speed or
facial-emotion processing can be explained by social competence, age and sex, we will use linear
models. We hypothesize (H1) that older children are faster to correctly label emotions, and that girls are
faster than boys; (H2) that variation in neural processing of emotional faces can be partly explained by
age, sex and labeling speed; (H3) that faster labeling and stronger activation in response to emotional
versus neutral faces is linked to higher social competence. To conclude, the proposed study will answer
whether inter-individual differences in the neural foundations of the processing of basic facial-emotions
impact performance during late childhood.

1-B-65 Understanding the contribution of sex and pubertal development to frontal-limbic
mediated implicit cognitive control of emotion in the transition to adolescence

Marjolein Barendse', Sandra Taylor', Jeffrey Fine', Johnna Swartz', Elizabeth Shirtcliff', Amanda Guyer’,
Laura Tully'

"University of California, Davis

Difficulties with implicit cognitive control of emotion (iCCOE) are implicated in several forms of
psychopathology, such as mood disorders, which show increased incidence rates as well as the
emergence of sex differences in prevalence during adolescence. Pubertal development is theorized to
contribute to this pattern, and influences the structural maturation of the frontal-limbic network which
facilitates CCOE. Yet, little is known about sex differences in iCCOE or its neural underpinnings in the
transition to adolescence, nor about how iCCOE and its neural underpinnings change with pubertal
development. To address this knowledge gap, this preregistered project uses baseline data of the ABCD
©) study to characterize behavior and neural activation during an emotional n-back task (a measure of
iCCOE) at age 9-10 (N=7,394), to examine how task behavior and frontal-limbic activation relate to sex-
assigned-at-birth, parent-reported pubertal development, pubertal hormone levels, and internalizing
symptoms. We predicted that greater pubertal development is associated with improved task
performance; that limbic, ventromedial and ventrolateral prefrontal regions are activated during iCCOE
(i.e., interaction between cognitive load and stimulus type); and that activity in these regions changes as
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a function of pubertal development. Accuracy and reaction time analyses showed a faciliatory effect of
face compared to place stimuli, but an impairing effect of emotional compared to neutral faces, with
similar patterns across the sexes. There was an interaction between pubertal development, cognitive
load and stimulus type in relation to accuracy, but none of the pairwise comparisons were significant
after multiple comparisons correction, also not when split by sex. This shows that sex and pubertal stage
differences in iCCOE are very limited in this early phase of puberty. Associations with internalizing
symptoms and neural activation findings will be presented at the conference.

1-B-66 Developmental changes in adolescent girls' medial frontal gyrus social reward
responsivity and depressive symptoms are linked with social media addiction 2 years later
Jessica Flannery’, Seh-Joo Kwon', Nathan Jorgensen', Mitch Prinstein’, Kristen Lindquist’, Eva Telzer'
"University of North Carolina at Chapel Hill

Objective. Social media addiction (SMA) is becoming increasingly prevalent and, particularly among
adolescent girls, is associated with multiple averse mental health outcomes, including depression.
However, neural mechanisms that develop across adolescence and may be linked to SMA have not been
fully delineated. Methods. Adolescents (N=100; 49 girls) completed a social incentive delay task during
1-3 fMRI scans (6th-9th grade), and 2 follow-up assessments (9th-11th grade). At the final timepoint,
participants self-reported SMA symptoms and were classified in either a SMA or control group.
Depressive symptoms were assessed at all 5 timepoints. We examined SMA-group effects on brain
responsivity to social rewards (smiling faces) over time using whole brain linear mixed-effects models,
among female and male participants separately. We similarly examined interacting sex and SMA-group
effects on depressive symptoms over time. Results. Among adolescent girls, we observed a significant
SMAXTIME interaction on responsivity to social rewards in the medial frontal gyrus (mFG) such that the
SMA-group displayed significantly higher mFG responsivity that declined over time whereas the control-
group displayed relatively lower initial responsivity that increased over time (pvoxel<0.001,
pcluster<0.05). We also observed a significant SEXxSMAXTIME interaction on depression symptoms such
that, among girls, the SMA-group displayed a significant increase in depressive symptoms across time
whereas the control-group did not. Among boys, SMA-groups did not significantly differ in brain
responsivity or depressive symptoms over time. Conclusions. Findings indicate that, among girls,
decreasing mFG responsivity and increasing depression symptoms across 6th-9th grade are linked to
SMA 2 years later. Initially elevated responsivity to social rewards may be a risk-factor for later SMA,
while decreases over time may be associated with escalating addictive use.

1-B-67 Behavioral and neural responses to processing facial expressions and their links with
peer victimization

Sanne Kellij', Gerine Lodder?, René Veenstra3, Berna Guroglu*

"University of Groningen/Leiden University, 2Tilburg University, 3University of Groningen, *Leiden
University

Based on Social Information Processing theory, victims of bullying might become hypersensitive to
negative social cues (e.g., angry facial expressions). This hypersensitivity might influence social cue
processing and subsequent behavior in social interactions. Thus, the current study examines links
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between peer victimization and facial expression processing. The data-collection finished: 83 chiNIEc;Rr:Lr‘\ENLE
participated (7.9-12.8 years old, Mage=10.6, 50.6% boys), with at least two self-reported measurements
of victimization in the last two years. An emotional dot-probe task, assessed outside the scanner,
presented participants with neutral, angry, happy and afraid facial expressions. An emotion processing
fMRI task presented participants with facial expressions (neutral, happy, angry, afraid, sad, surprised)
and scrambled control faces with an arrow. The gender of the face (boy/girl) or the direction of the
arrow (left/right) had to be judged. At the behavioral level, we expect that average peer victimization
(past two years) relate to a larger attentional bias for negative facial expressions (especially angry), as
indicated by faster reaction times in the emotional dot-probe task. Trial-level bias scores are used in a
rm ANCOVA to determine if specific emotions capture initial attention. At the neural level, we expect
that higher peer victimized children show stronger amygdala responses to social (faces) versus non-
social stimuli (scrambled faces) and to emotional versus neutral facial expressions. Furthermore, we
explore whether emotional faces differentially activate areas important for social processing
(precuneus, medial prefrontal cortex (mPFC), posterior superior temporal sulcus (pSTS) and temporal
parietal junction (TPJ)). We present the results at the conference, which inform us whether peer
victimization is related to emotional cue processing. The processing of facial expressions is crucial for

social information processing and maintaining social relationships.

1-B-68 Neural mechanisms of negative memory bias for social interactions in young adults
with childhood maltreatment

Camille Johnston', David Smith', Chelsea Helion', Vishnu Murty', Johanna Jarcho'

"Temple University

Threat-based childhood maltreatment often results in social and affective impairments that increase risk
for mental health problems and intergenerational abuse. To identify treatment targets that prevent
propagation of interpersonal abuse, we must isolate mechanisms that underlie how maltreatment
impacts social cognition. In particular, disrupted encoding of social feedback and/or remembering social
interactions as more negative than they were (negativity bias) may contribute to cycles of abuse by
influencing how individuals perceive their social world. We propose to test whether threat-based
maltreatment is associated with distinct patterns of neural activation when encoding social feedback,
and the extent to which maltreatment is associated with a negativity bias when recalling this feedback.
We recently completed data collection from young adults (N=38, 18-24 years) with a range of threat-
based childhood maltreatment. They received positive and negative social feedback from purported
peers while undergoing fMRI, then following the scan completed a surprise recall task for peer feedback.
We hypothesize that threat-based maltreatment in childhood will be associated with reduced reward-
related neural activation for positive vs. negative social feedback, and greater negativity bias when
recalling social feedback. Exploratory analyses will test for differences in brain and behavior response to
monetary feedback and subsequent recall. By elucidating neural mechanisms that contribute to
alterations in social cognition among young adults with a history of maltreatment, we will begin to
identify targets for much needed psychosocial interventions to prevent propagation of interpersonal
abuse.
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1-B-69 Adolescence as a period of increased self-conflict?
Renske van der Cruijsen', Andrik Becht?, Eveline Crone’
'Erasmus University Rotterdam, 2Utrecht University

Adolescence has been marked as a critical period of self-concept development and identity exploration,
driven by social as well as neurobiological changes. Harter's theory on self-concept development points
to mid-adolescence as a phase of increased conflict about one's character traits. Several lines of self-
concept and identity research indicate a similar pattern, suggesting mid-adolescence to be a temporary
time of increased self-doubt and uncertainty about the self. This study aims to directly test the
experienced conflict and to assess the underlying neural mechanisms by explicitly invoking self-conflict
in an experimental fMRI paradigm. That is, in this task participants were asked to choose which of two
character traits fit them best. These traits could either be both positive (f.e. 'smart' and 'nice'), both
negative (f.e. 'unmotivated' and 'stubborn'), or there could be one positive and one negative trait (f.e.
'selfish' and 'honest'). Positive-positive and negative-negative conditions are referred to as 'same' or
'conflict’' conditions, whereas positive-negative and negative-positive conditions are referred to as
'different' conditions. In total 188 adolescents aged 10-24 years participated in this 3-wave accelerated
longitudinal study. At the time of FLUX congress, we present the behavioral and neural indices of conflict
in relation to age and related behavioral measures such as self-concept clarity, self-esteem, and identity.
A behavioral indicator of conflict is the reaction time in the same vs. different conditions, whereas on
the neural level we intend to demonstrate which brain regions are involved in (solving) the invoked
conflict by testing for the same > different contrast. Preliminary results show activation in the salience-
network for the contrast same > different, and a regression analysis confirms that this activation is
stronger for individuals with higher positivity bias (i.e. percentage positive-chosen traits in the different
condition).

1-B-70 Neurological and behavioral mechanisms of Black youths racial discrimination-related
risk for internalizing problems in the Adolescent Brain Cognitive Development (ABCD) study.
Jason Bendezu', Andrea Wiglesworth’, Bonnie Klimes-Dougan', Monica Luciana’

"University of Minnesota

In the United States, Black youth report the highest rates of racial discrimination, a risk factor for mental
health problems that persist beyond adolescence. The neurobiological and behavioral mechanisms
involved in such risk and their contributions to the emergence of psychopathology remain poorly
understood. This longitudinal study examined whether amygdala activation and emotion dysregulation
act as serial mediators of the link between early racial discrimination and later internalizing problems for
Black youth. We also tested whether ethnic identity buffered the amygdala activation-emotion
dysregulation serial mediation linkage. We used data from the Adolescent Brain and Cognitive
Development (ABCD) Study. At Years 1 and 3, youth and a caregiver completed questionnaires. At Year
2, youth underwent a magnetic resonance imaging scan while completing an Emotional N-back task
from which amygdala activation to emotional stimuli was derived. Of the 11,878 youth recruited at
Baseline, 648 Black youth (51.3% Female, MYear_1_age=10.99 years) were selected who had acceptable
Year 2 imaging data and Year 3 data available in ABCD Study® Release 4.0. Bootstrapping procedures
revealed a significant conditional indirect effect (index of moderated mediation=-0.152, SE=0.101, 95%
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Cl [-0.413,-0.007]): Year 1 racial discrimination positively predicted Year 2 amygdala activation, \;:;DerENLE
amygdala activation positively predicted Year 3 emotion dysregulation, Year 3 emotion dysregulation
was positively associated with Year 3 internalizing problems. Year 3 ethnic identity buffered the
amygdala activation-emotion dysregulation linkage for youth who endorsed high ethnic identity levels.
This study identified mechanisms through which Black youths' experiences of racial discrimination
during early adolescence may contribute to the emergence of internalizing problems. A malleable

protective factor (ethnic identity) was also identified, which can be a target of intervention.

1-B-71 The causal impact of parental emotion socialization on adolescent emotion regulation
neurobiology and internalizing outcomes

Sylvia Lin', Elena Pozzi", Christiane Kehoe', Sarah Whittle'

"University of Melbourne

Background: Emotion dysregulation is a transdiagnostic risk factor for internalizing symptoms.
Adolescence is a period of heightened risk of emotion dysregulation due to increased socio-emotional
challenges and dramatic development in neural circuits underlying emotion regulation (ER). Evidence
shows that parental response to emotions (‘emotion socialization') is linked to the development of ER
skills and internalizing symptoms in adolescents, and existing cross-sectional and longitudinal studies
have suggested that this link may be mediated by changes in adolescent ER neurobiology. However, this
relationship has not been tested experimentally. In order to address this gap, we are conducting a
randomized controlled trial (RCT) to examine the causal effect of parental emotion socialization on
adolescent ER neurobiology and internalizing outcomes. Methods: 60 female adolescents and their
female caregivers will be recruited for this project. We will use an evidence-based parenting
intervention called Tuning in to Teens, which targets parental emotion socialization and has been shown
to decrease adolescent internalizing symptoms in previous RCTs. Adolescent brain function during
implicit (affect labelling) and explicit (cognitive reappraisal) ER tasks will be assessed at baseline and 4-
month post-intervention. Hypotheses: We expect that adolescents in the intervention group will show
1) greater reductions in amygdala reactivity and 2) greater increases in amygdala-prefrontal functional
connectivity during ER tasks compared to adolescents in a waitlist control group. We also hypothesize
that changes in adolescent ER-related brain function will mediate the intervention effect on adolescent
internalizing symptoms at 6-month post-intervention. Implication: Findings will increase our
understanding of the causal neurobiological mechanisms through which parenting behaviors contribute
to risk and resilience to internalizing outcomes in adolescents.

1-B-72 The role of neural reactivity to affective images in predicting adolescents social
network centrality

Adrienne Bonar', Mallory Feldman’, Jimmy Capella', Elizabeth Nick’, Nathan Field, Tehya Drummond’,
Mitchell Prinstein', Eva Telzer', Kristen Lindquist’

"University of North Carolina at Chapel Hill

Background: Higher emotional reactivity increases adolescents' risk for conflict with friends and
problems within intimate relationships (Cook et al., 2013; Nock et al., 2008). However, it is unclear
whether emotional reactivity informs how connected (or isolated) adolescents are within their social
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network. Activity in salience neural regions (amygdala; insular cortex) are associated with both SFFReoé?fCi
reactivity (Hare et al., 2008; Miller et al., 2018) and sensitivity to social threat in adolescence (Masten et
al., 2013; Silk et al., 2014), and may help explain the link between emotional reactivity and social
connection. Objective: The proposed study will examine the extent to which activity in these regions
predicts adolescents' social network centrality. Methods: 6th and 7th graders from three middle schools
participated in a study examining neurobiological susceptibility to peer influence and were asked to
identify their "best, closest friends". Based on close friend nominations, we built social networks using
the “igraphs’ package in R and extracted measures of network centrality. One hundred forty-eight of
these participants also completed a picture rating task during an fMRI scan. Analyses will examine
activation in the amygdala and insular cortex during Negative > Neutral and Positive > Neutral trials as
predictors of normed closeness, eigenvector, and betweenness centrality- controlling for pubertal
status, race, and gender. We will implement an ROl analysis approach using amygdala and insula seed
regions, as defined by peak voxel coordinates in Lindquist et al (2016). Significance: Although
adolescence is a developmental period in which social relationships are salient and increasingly complex,
associations among adolescent neural reactivity and social network position are under-studied. Results
may yield insight into biological mechanisms linking adolescent emotional development and their social

connection to peers.

1-B-73 Neural mechanisms of social rejection elicited aggression in adolescence

Megan Quarmley', Tessa Clarkson', Camille Johnston', R James Blair?, Stephen Leff?, Vishnu Murty’,
Johanna Jarcho'

"Temple University, 2BoysTown National Research Hospital, *Children's Hospital of Philadelphia

Aggression linked to peer rejection is a prevalent problem that typically increases in adolescence.
Aggression may result from a combination of increased activation in brain regions implicated in threat
reactivity during the anticipation and receipt of rejection and reduced activation in regions implicated in
cognitive control when deciding how to react to rejection. Capacity to map this complex cascade has
been hampered by lack of ecologically-valid fMRI-based tasks that delineate anticipatory, rejection, and
retaliatory phases of a social interaction. We developed the Virtual School and Aggression (VSA) task to
address this. In the VSA task, adolescents (N=50; 11-15 years) anticipate, receive accepting or rejecting
feedback from peers, and then aggress by delivering varying levels of a noise blast. Time lapsed network
interaction analyses, a novel form of functional connectivity analyses that combines psycho-
physiological interaction analyses and single trial modeling, will test the extent to which threat (e.g.,
amygdala, insula, dorsal anterior cingulate (dACC)) and cognitive control (e.g., ventromedial prefrontal
cortex (vmPFC), dorsolateral PFC (dIPFC), ventrolateral PFC (vIPFC)) networks interact across temporal
stages as social rejection elicited aggression unfolds. We hypothesize that aggressive behavior will be
associated with a cascade of network interactions whereby increased threat network interactions during
anticipation and receipt of negative as compared to positive feedback lead to less cognitive control
while deciding to aggress. This study will, for the first time, isolate multi-circuit contributions to in-the-
moment rejection elicited aggression in adolescence. Results will illuminate which circuitry (e.g., threat
reactivity, cognitive control) novel interventions should target, and when during a social interaction
strategies should be implemented to prevent social rejection elicited aggression.
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1-B-74 Intergenerational similarity of functional brain correlates during mentalizing in
mother-child dyads

Réka Borbas’, Plamina Dimanova', Amira Beya', Nora Raschle'

"University of Zurich

Aims:Studies assessing endophenotypes of parent-offspring dyads hold the prospect of disentangling
mechanisms of intergenerational transfer. Genetic predispositions as well as experiences, such as
caregiver-child interactions, strongly shape socioemotional skill development. First intergenerational
neuroimaging studies reveal the potential of neural concordance design to study complex skill
transmission. An increased understanding of socioemotional skill development including biological and
behavioral testing in parents and children may inform about developmental trajectories and
opportunities for intervention. Methods: fMRI data was acquired using CAToon (a Theory of
Mind/mentalizing task), in 42 mother-child dyads (36 mothers: 26-52y; 42 children: 7-15y, 17 girls).
Additionally, behavioural data on mothers' psychological well-being, parenting behaviors, children's
socioemotional skills and well-being have been assessed. Neural similarity (i.e.,resemblance in
mentalizing-related processing) will be tested in mother-child dyads. Familial specificity
(i.e.,distinctiveness) will be assessed by comparing similarity in mother-child as compared to randomly
selected adult-child pairings using permutation approaches. Finally neural maturity is assessed by
developmental intersubject correlation in line with Cantlon (2013). Hypothesis: We hypothesize, that
there is neural similarity during mentalizing in mother-child dyads, which is specific for related as
compared to unrelated dyads. Furthermore, socioemotional skill development and age will be positively
related to measures of neural similarity. Implications: The study of early socioemotional skill
development as described through biology and behavior adds to our understanding of mechanisms
leading to health and disease. Furthermore, intergenerational neuroimaging studies may provide a
foundation for the understanding of the biological bases of positive and negative back-cycling effects of
experiences on children's lives.

1-B-75 Exploring associations between emotionally valenced parent statements and parent-
adolescent dyadic coactivation during an fMRI hyperscanning conversation paradigm

Erin Ratliff', Masaya Misaki?, Kara Kerr', Kelly Cosgrove?, W. Kyle Simmons', Amanda Sheffield Morris'
'Oklahoma State University, 2Laureate Institute for Brain Research, 3The University of Tulsa

Objective: This study examined associations between parents' statements and parent-adolescent dyadic
coactivation (i.e., between-brain coactivation) during a conflict discussion fMRI hyperscanning task.
Interactions between parent statements and adolescent depressive symptoms on dyadic coactivation
were also explored. Method: Thirty-five parent-adolescent dyads completed a conflict discussion task
while undergoing fMRI hyperscanning. A de-noising process was used to remove speech-related head
motion artifacts (Xu et al., 2014). Audio from the task was recorded and coded for positive and negative
parent statements. Emotion-related regions-of-interest (ROIs) were chosen a priori and included the
dorsolateral prefrontal cortex (dIPFC), ventrolateral prefrontal cortex (vIPFC), dorsal anterior cingulate
(dACC), ventromedial prefrontal cortex (vmPFC), anterior insula (Al), and amygdala. At the subject level,
event-related responses for each parent statement were extracted using General Linear Model analysis.
At the dyad level, the beta series in each ROl for one dyad member were correlated with beta series in
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the other member's brain (voxelwise analysis; voxelwise threshold of p<.001, family-wise correcNt:Rdm;’EcM
p<.05) to obtain coactivation maps for each dyad for each statement type and each ROI. At the group
level, Linear Mixed Effects models were used to examine dyadic coactivation in response to parent
statements and interactions with adolescent depressive symptoms. Results: Dyadic coactivation
between brain regions, such as parents' right dIPFC and adolescents' right dACC, differed based on
whether the parent made a positive or negative statement. Results also revealed a significant
interaction between parent statement type and adolescent depressive symptoms on dyadic coactivation
between the parent left dIPFC and the adolescent right Al. Conclusion: Parent-adolescent dyadic

coactivation differs based on emotional context and may influence adolescent psychopathology.

1-B-76 Empathy Development and Associated Neural Processing in Adolescence
Maira Karan', Lee Lazar', Naomi Eisenberger', Adriana Galvan', Andrew Fuligni’
"University of California, Los Angeles

Empathy has been shown to be a mechanism that supports prosocial behavior, a positive behavior
linked with better physical and mental health. Yet, research is needed to clarify how processes
constituting empathy, such as perspective-taking (understanding another's emotional state), empathic
concern (feeling another's emotional state), and negative responses such as personal distress, develop
and relate to adolescent neurodevelopment. The proposed analyses will 1) examine age related
differences in empathic processes and responses (empathic concern, perspective-taking, personal
distress) during adolescence, and 2) investigate age differences in brain regions linked with pain
processing, social cognition, and cognitive control that are associated with empathic processes and
responses. This will be accomplished by analyzing previously collected data from a large sample (N =
134) and age range (11-17 years old) of human adolescents who completed a validated empathy task
while undergoing a functional magnetic resonance imaging brain scan. Multilevel modeling will address
research questions about developmental age trends, and region of interest (ROI) analyses in SPM12 will
be used to extract mean BOLD activation from a priori ROIs. It is hypothesized that: 1) empathic concern
will be stable, perspective-taking will increase, and personal distress will decrease with age; 2) higher
empathic concern will be associated with greater activation in regions implicated in pain processing
(dorsal anterior cingulate cortex, anterior insula), and higher perspective-taking and lower personal
distress will be linked with greater activation in regions associated with social cognition (medial
prefrontal, temporal parietal junction) and cognitive control (i.e. dorsolateral prefrontal cortex,
ventrolateral prefrontal cortex, orbitofrontal cortex) among older adolescents. Findings will explicate
the developmental and neural mechanisms of empathic behavior development in adolescence.

1-B-77 Relation of experience and EEG connectivity during action observation in infancy
Haerin Chung', Marc Colomer’, Virginia Salo?, Marlene Meyer3, Nathan Fox*, Amanda Woodward'
"University of Chicago, Eunice Kennedy Shriver National Institute of Child Health and Human
Development (NICHD), 3Radboud University Nijmegen, “University of Maryland

Recent findings suggest that observing familiar actions elicits enhanced functional connectivity between
visual and motor processes in infants, as measured by inter-channel phase coherence (ICPC). This
connectivity scales with infants' motor development, suggesting that as infants gain proficiency in a new
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motor skill, visual and motor processes become functionally organized during observation of actNier;);i‘ElNr;E
the current study, we asked whether similar connectivity patterns are evident during infants' perception
of a newly emerging communicative action, pointing, and whether such patterns vary as a function of
infants' experience. We preregistered a re-analysis of previously collected EEG data
(https://osf.io/6sxv7/), containing 10-12 month old infants' neural activity during observation of
grasping and pointing before and after a 1-month pointing intervention, as well as information on
infants' status of pointing. Consistent with prior research, we found higher motor-visual ICPC as
compared to ICPC at neighbor networks during observation of grasping actions. Interestingly, this
pattern was not observed for pointing, and infants' pointing experience did not modulate ICPC.
However, we found preliminary evidence that the pointing intervention enhanced global ICPC across the
whole-brain compared to those who did not receive intervention. This suggests that functional
connectivity based on brief experience may be broadly distributed across the whole brain and that the
infant brain may need prolonged experience to reliably build on specific network activations, supporting
efficient processing of the upcoming stimuli. Future research would benefit from addressing the process
and trajectory of how networks change to be more structured and efficient through experience. Our
study paves the way for developmental cognitive neuroscience research to investigate changes in
functional neural networks that occur with experience and its implications on social cognitive

development.

1-B-78 Aggression in toddlers is related to inter-individual variation in prefrontal-limbic
circuitry prior to birth

Cassandra Hendrix', Lanxin Ji', Denise Werchan', Amyn Majbri', Christopher Trentacosta?, Alexandra
Burt?, Moriah Thomason'

'New York University Langone Health, 2Wayne State University, 3Michigan State University

Background. Aggression is a major public health concern that emerges early in development and lacks
optimized treatment, highlighting need for improved mechanistic understanding of aggression etiology.
The present study leverages fetal resting-state functional MRI (rsfMRI) to identify candidate
neurocircuitry for the onset of aggressive behaviors, prior to symptom emergence. Analyses focus on
frontolimbic circuitry given its important role in emotion and behavioral regulation as well as its
feasibility for examination in utero. Methods. Pregnant mothers were recruited during the third
trimester of pregnancy to complete a 12-to-24-minute fetal rsfMRI scan. Mothers subsequently
completed the Child Behavior Checklist to assess child aggression at 3 years postpartum (N=79).
Independent component analysis was used to define frontal and limbic regions of interest. Results.
Weaker functional coupling between the subcortical limbic network and medial prefrontal (mPFC)
network in fetuses was prospectively associated with greater maternal-rated child aggression at 3 years
of age (8=-0.31, AR2=0.09, p=0.002, 95%Cl b[-12.02, -2.72]). Child aggression was not related to within
network connectivity of subcortical limbic regions (8=-0.004, AR2<0.01, p=0.97, 95%Cl b[-4.66, 4.50]) or
within mPFC network connectivity in fetuses ($=-0.15, AR2=0.02, p=0.19, 95%CI b[-13.96, 2.89]). All
analyses controlled for number of rsfMRI frames, motion parameters, GA at scan, fetal sex, birth weight,
GA at birth, maternal education, maternal age, partner status, and maternal anxiety/depression
symptoms at the 3-year follow up. Conclusion. Neural correlates of aggressive behavior are detectable
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in utero, well before the onset of aggression symptomatology. In particular, the functional connectivity
undergirding emotion regulation circuitry prior to birth may play an important role in the onset of

aggressive behavior early in life, likely via transactional processes with postnatal environments.

1-B-80 Characterizing fronto-amygdala circuitry development during adolescence:
implications for internalizing symptoms

Amar Ojha", Finnegan Calabro', William Foran', Maria Perica’, Beatriz Luna’

"University of Pittsburgh

Adolescence, a time of increased risk for the emergence of mood disorders, is characterized by the
specialization of top-down functional connections in parallel to decreases in excitatory (i.e.,
glutamatergic) signaling believed to contribute to improvements in cognitive and affective control
processes. The amygdala matures relatively early in development but its functional coupling with frontal
regions, in particular the anterior cingulate cortex (ACC), a critical node of the affective system,
continues to specialize through adolescence in conjunction with maturation of emotional regulation.
Notably, emerging evidence suggests heterogeneous developmental trajectories across amygdala sub-
nuclei; however, such spatially granular investigations in humans have been limited. Here, we leveraged
multimodal longitudinal data at 7T collected in 140 healthy participants (ages 10-30) to test subject-
specific amygdala parcellations to test age effects on resting-state functional connectivity (rsFC) with the
ACC as they relate to affective (i.e., internalizing) symptoms. We hypothesize that ACC connectivity to
central, medial, and basolateral amygdala nuclei, which support affect, will decrease through
adolescence into adulthood while connections to the accessory basal nucleus, connected to the
entorhinal cortex, will not show this pattern of development. Further, we hypothesize that reduced
strength of these fronto-amygdala rsFC will be associated with greater internalizing symptoms in earlier
adolescence, consistent with an early maturation model of emotional dysregulation, but with an
opposite relationship in adulthood. Finally, we hypothesize that ACC glutamate, assessed via magnetic
resonance spectroscopy imaging (MRSI) will mediate age-related changes in fronto-amygdala rsFC
associated with internalizing symptoms. Taken together, we expect that leveraging high-resolution,
multimodal neuroimaging data will inform a circuit-specific developmental model of adolescent affect.

1-B-81 Does how you self-reflect on your well-being predict your actual well-being?
Danielle Cosme', Arian Mobasser?, Garrett Ross3, Emily Falk’, Jennifer Pfeifer?
"University of Pennsylvania, ?University of Oregon, University of Florida

College is a major transition bridging adolescence and adulthood. It's a significant period for self-
development, but also marked by heightened risk for mental health issues. How we perceive ourselves
has implications for mental health and there's a robust literature on the neural correlates of trait self-
evaluation. However, research has yet to examine the neural underpinnings of evaluating one's own
well-being or how it is related to well-being itself. This longitudinal study (N waves=4) explores how self-
reflecting on well-being is related to concurrent and prospective changes in well-being during the
transition to college. The summer before freshman year, participants (N=105) completed a self-
evaluation task, reflecting on well-being statements and responding whether they were true for them
(self condition) or malleable (control condition). We operationalized self-reflection with two types of
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brain indices: 1) univariate activity in self-related brain regions (pgACC, vmPFC, and VS), and 2) N
multivariate pattern expression of a whole-brain "signature" that accurately predicts when a person
engages in self-reflection. We used piecewise linear mixed effects modeling to fit separate slopes for the
initial transition (baseline summer to end of fall quarter) and adjustment (end of fall to end of spring
quarter) to college, and examined how individual differences in the brain indices moderated these
trajectories. Expression of the multivariate signature was positively related to baseline well-being but
predicted steeper declines in the transition and adjustment to college. Univariate activity in VS didn't
differentiate individuals at baseline, but predicted steeper declines during the initial transition; pgACC
and vmPFC weren't related to well-being. These results highlight self-reflection as a potentially
important moderator of well-being during emerging adulthood and suggest that deeper self-reflection--

while positive at the time--may make this transition harder.

1-C-82 How adolescents use conceptual knowledge to learn and infer value

Catherine Insel', Natalie Biderman', Zarrar Shehzad', Sydney Bambardekar', Lauren Conner', Daphna
Shohamy'

'Columbia University

Successful learning requires an individual to integrate new information with existing knowledge
structures. In the real world, the cues we encounter are imbued with semantic meaning, like concepts
and categories. Yet, little is known about how conceptual knowledge is used to guide value-based
decision making, and how this process develops with age. Retrieving and updating conceptual
knowledge relies on cortical systems that continue to mature through adolescence. Thus, we
hypothesized that the tendency to use conceptual knowledge to infer value would emerge with age
from childhood to adulthood. Participants (N=102, ages 10-25) completed a decision-making task and
were asked to make choices between different objects. Participants encountered 33 distinct categories
of objects, and they could learn over time that some categories were worth more money than others
(e.g., balloons earn 80 cents but masks earn 20 cents). Thus, individuals could generalize category
knowledge to optimize value-based decision making. We found that successful generalization of
category value emerged linearly with age. Specifically, 10-12 year-olds did not use category value when
making choices. However, the effect of category value on choice strengthened with age, and older
adolescents were more likely to generalize category value during decision making. Surprisingly, even
though the youngest adolescents did not apply category values to guide decision making, they still
reported explicit knowledge of the category values at the end of the task. This reveals that adolescents
can learn category value, but they do not apply this knowledge to guide inference during decision
making. Together, these findings suggest that the integration of conceptual knowledge and value-based
decision making emerges in late adolescence.

1-C-83 You do not have to become fearless, in order to fear less The FearLess study:
Unravelling the neural correlates of social extinction learning in adolescents

Lineke Ouwerkerk!, Marieke Bos?, Armita Golkar?

'PhD student at Stockholm University / Leiden University, 2Leiden University, 3Stockholm University
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Learning which objects or situations you should fear is critical for survival. However, it is equaIIyNEURMENLE
important to learn which objects or situations you should not fear or not fear anymore, in light of new
information, i.e., fear extinction. Remarkably, adolescents show deficits in extinction learning compared
to children and adults. However, our understanding of these developmental variations in extinction
learning is limited. The main aim of this project is to understand neurodevelopmental differences in
extinction learning. We will compare the effectivity of social (learning by observing peers) vs. non-social
(learning from own experience) extinction learning in the transition into and out of adolescence. This
fMRI study has a within-subject design: the effectivity of social vs. non-social extinction learning will be
compared within subjects. We will include 200 participants aged 9-25. We will test two competing
hypotheses: a) social extinction learning, compared to non-social extinction learning, is based on an
extended vmPFC-amygdala network, also recruiting other nodes implicated in social processing such as
the striatum or the temporo-parietal cortex, or b) the effects of social extinction learning are
modulatory, meaning that social and non-social extinction learning are based on a common vmPFC-
amygdala network, which receives different input depending on the learning modality (social vs. non-
social). This will be investigated with the use of Psychophysiological Interactions and Dynamic Causal
Modelling analyses. Numerous studies have shown that adolescents benefit a lot from social learning
from peers, which was shown in other social contexts such as prosocial learning and risk-taking. This
study might shed light on the benefit of social learning in basic processes such as extinction and it will
give insight in the underlying (neural) mechanisms why some adolescents may benefit more than others

from social vs. non-social extinction learning.

1-C-84 The effects of social isolation on fear learning in adolescents
Emily Towner', Livia Tomova', Kirsten Thomas', Sarah-Jayne Blakemore’
"University of Cambridge

Loneliness and isolation are increasing in societies all around the world (e.g., Victor 2005, 2012).
However, the effects of isolation on cognition and the human brain are not clear. Adolescents may be
particularly sensitive to the effects of isolation (Hammond 2016, 2019; Twenge 2019). Social isolation
has been found to increase anxiety behaviours in animal models, with the most detrimental effects
occurring in adolescence (Burke et al., 2017). In rodents, social isolation in adolescence has been
associated with a significant deficit in the extinction of conditioned fear (Skelly et al., 2015). This
suggests that social isolation might contribute to anxiety by disrupting fear learning mechanisms. Using
experimentally induced, short-term isolation we assessed: i) the effects of isolation on adolescent (age
16-19) fear learning; ii) behavioural and brain markers that predict individual sensitivity to isolation. We
collected structural and functional magnetic resonance imaging (7T-MRI), physiological (electrodermal
activity [EDA]), and behavioural data from 42 participants. We hypothesized that isolation would
heighten fear learning and attenuate fear extinction and fear extinction retention as measured by skin
conductance responses (SCR; EDA) and self-report ratings during a fear conditioning task. To compare
differences in these responses to our experimental manipulation, we will use mixed effects models to
test for differences between sessions by estimating the fixed effects of condition (threat and safety),
phase (acquisition, extinction and extinction retention) and session (baseline and isolation) with subject
included as a random effect. Using high resolution neuroimaging, we will also analyse structural brain
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markers (including amygdala subfields) to determine how brain structure relates to fear learning, and
whether individual differences in brain morphology might predict responses to social isolation.

1-C-85 Investigating the effect of online social evaluative threat on well-being in young
people

Karina Grunewald', Jessica Deng', Jasmin Wertz?, Susanne Schweizer’

"University of New South Wales, Sydney, 2Duke University

Objective: Adolescence is characterised by increased sensitivity to peer evaluation and rejection
(Somerville, 2013). Increased social rejection sensitivity (SRS) and decreased social support (SS) during
this period have been associated with mood disorders and cognitive deficits (Marston et al., 2010;
Matthews et al., 2015). However, although young people frequently interact online, these findings are
largely based on offline work. The present study therefore explored the impact of SRS and SS in the
context of online social evaluative threat on young people's affect and cognition. Methods: 255
participants (11-30 years) completed a perceptual learning task under two conditions (counterbalanced
across participants), once under online social evaluative stress (threat) and once without a stressor
(control). In the threat condition, participants completed a voice recording introducing themselves and
were informed this may be rated by other participants on attractiveness, intelligence, and friendliness.
During the subsequent learning task, they saw a display tracking the number of views and ratings of
recordings. In the control condition, participants simply completed the learning task. Results:
Participants reported a greater increase in negative affect in the threat compared to the control
condition, t(448) = 6.19, p <.001. Additionally, individuals with increased SRS (t(221) = 5.40, p <.001) and
decreased SS (t(223) = 4.91, p <.001) reported greater negative affect after controlling for learning task
condition. However, there was no evidence that learning was impacted in the present study (p = .344).
Conclusion: The results provide preliminary evidence that social evaluative threat, SRS, and decreased SS
are associated with increased negative affect. Importantly, the findings indicate that this association
may extend to online social environments, providing valuable insights into how interactions in these
environments might impact young people's mood states.

1-C-86 Neural effects of stakes and cognitive load on learning across adolescent development
Anne-Wil Kramer', Lydia Krabbendam?, Hilde Huizenga', Anna van Duijvenvoorde®
"University of Amsterdam, ?Vrije Universiteit Amsterdam, 3Leiden University

The ability to capitalize on (high vs. low) stakes to enhance cognitive control develops with age. This
ability has been shown to relate to an increase in cortico-striatal functional connectivity (Insel et al.,
2017). In the current study, we aim to extend these findings to reinforcement learning, and explore
whether this is dependent on cognitive load. In a 2x2 within-subjects fMRI study, we investigated how
(high vs. low) stakes and (high vs. low) cognitive load affect subsequent learning, and how this is
mediated by cortico-striatal functional connectivity across adolescence (ages 13 - 25 years). Behavioral
results indicate that stakes enhanced learning performance under high but not low cognitive loads.
Furthermore, stakes enhanced learning performance in early but not late adolescence, whereas in
earlier research on cognitive control the opposite age-related effect was found (Insel et al., 2017). For
the neural data we hypothesize that the behavioral effect from stakes on learning performance is
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mediated by age-dependent cortico-striatal functional connectivity, but only under high cognitive load.
These findings can help improve our understanding of individual differences in adolescent development
of motivation to learn, and could help inform educational practice, e.g. by differentiating motivational

approaches across different developmental stages through in- or decreasing stakes for academic tests.

1-C-87 Social rewards and social media engagement of teenagers: a computational account
Ana Pinho’, Bjérn Lindstrém?, Wouter van den Bos'
"University of Amsterdam, ?Vrije Universiteit Amsterdam

Adolescence is a time of great social re-orientation and social sensitivity. Standing out and fitting in the
peer group are one of the most important developmental goals during this period. Social media
platforms provide adolescents with additional opportunities to meet their need to connect and belong.
However, social media has also changed the way adolescents interact and communicate; encouraging
immediate feedback (e.g., likes and comments). It is often argued that this continuous exposure to social
feedback is specifically dangerous for the maturing adolescent brain that is hypersensitive to social
rewards, however, empirical evidence is lacking. In the current study, we will examine social reward
sensitivity and social media engagement of adolescents and adults using a computational reinforcement
learning model and real-world social media data from Instagram (around 1.600.000 posts from over
7000 adolescents and over 8000 adults). The model allows us to test the hypothesis of whether
adolescents show an increased reward sensitivity to social media feedback and relate this to differences
in social media engagement in adolescents and adults.

1-C-88 How do adolescents use choice to learn about themselves?
Madeleine Moses-Payne', Douglas Lee?, Jonathan Roiser"
"University College London, ?National Research Council of Italy

Across adolescence, individuals gain autonomy and construct their sense of self. Previous work in adults
has shown that while values influence choices, the act of choice also results in participants updating and
refining their values - such that they upgrade the values of options they have chosen and downgrade the
values of rejected options (termed the 'spreading-of-alternatives' effect). However, the impact on
adolescent development is unknown. This is potentially of interest as adolescents may be uncertain
about their values and therefore the act of choice could itself impart useful information. Here, we
investigated the spreading-of-alternatives effect in a sample of 11-18 year olds (N = 201). Participants
were asked to rate subjective values of 40 activities, choose between pairs of activities (10 preference
choices in the experimental condition plus 10 control choices that queried which image was least
colourful), rate the values for the 40 activities again and finally make preference choices between the
items previously presented for colour choices. We measured how much participants updated their value
ratings for items that they made preference choices about versus items they made colour choices about.
We showed that the difference in spreading-of-alternatives between items in the preference versus
colour choice condition increased across age (B = 1.81, p =.017). Younger participants updated their
ratings on all items, updating their ratings for chosen and rejected options similarly across the
preference and colour choice conditions. However, older participants showed a specific benefit of
preference choices, updating their ratings more so when they had made preference versus colour
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choices. These results suggest that the way that we use choice to update our values develops across
adolescence. Further investigation may help us better understand how adolescents gain clarity over

their own preferences as they emerge into adulthood.

1-C-89 Williams syndrome: social rewards promote optimal decision making
Johan Lundin Kleberg', Ann Nordgren?, Claes Strannegard?®
'Karolinska Institute, 2University of Gothenburg, 3Chalmers University

Background: Williams syndrome (WS) is a rare genetic disorder (prevalence 1:7 500) characterized by a
hyper-social personality and intellectual disability (ID) and caused by a microdeletion of genes
implicated in social brain development. It is not known whether enhanced social reward motivation in
WS translates to learning and decision making. Social reward learning is an important form of
information transmission which has not been studied in WS. Aim: To characterize social reward learning
in WS. Participants were individuals with WS (n= 24, age 7-53 years), other syndromal ID (n = 17, age 7-
50), and typically developed adults (TD, n = 53, age 20-59). WS and ID groups were matched for age and
cognitive ability. Methods: Participants completed two rounds of a two-armed probabilistic reward
learning task with either social (an animation of a smiling face) or non-social feedback (an animation of
gold coins) in counterbalanced order. Reward probability of the two stimuli were 70:30. Behavioral
indices were compared between groups. Computational modeling was used to characterize decision-
making. Results: The WS group made more correct choices after social feedback (p<.01), the opposite
pattern was seen in ID (p<.01) and no effect of condition in TD (group x condition interaction, (p <.003).
The WS group repeated successful choices more often after social than non-social feedback (p<.05),
indicating enhanced reward sensitivity. Computational modeling indicated that WS and ID participants
followed a Win-Stay-Lose Shift strategy (WSLS) where behavior is only updated according to the most
recent outcome. TD participants behavior was captured by the Rescorla-Wagner rule which updates
expected values of actions gradually. Conclusions. Social rewards lead to optimal decision-making in WS.
However, this effect is most likely to follow directly after rewards and may not lead to long-term
learning of action values.

1-C-90 Reading instruction causes changes in category-selective visual cortex

Jason Yeatman', Sendy Caffarra?, Suzanne Ender, Liesbeth Gijbels!, Emily Kubota®, Patricia Kuhl', Megumi
Takada', Samu Taulu, Daniel McCloy

Stanford University, 2Stanford University and University of Modena and Reggio Emilia

Education sculpts specialized neural circuits for skills like reading that are critical to success in modern
society but were not anticipated by the selective pressures of evolution. Does the emergence of brain
regions that selectively process novel visual stimuli like words occur at the expense of cortical
representations of other stimulus categories like faces and objects? The "neuronal recycling hypothesis"
posits that over the course of learning, the computations required for the novel function find their
neuronal niche in a related circuit (high level visual cortex in the case of literacy), and that the learning
process involves competition between the novel function (e.g., word recognition) and an evolutionarily
older function (e.g., face or object recognition). However, to date, this hypothesis has only been
evaluated with correlational methods. Here we report the first randomized controlled trial designed to
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measure changes in the topography of high-level visual cortex that are caused by reading instrugfcui:)o;.WE
Pre-literate children (five years of age) were randomly assigned to intervention programs that either
taught reading skills (Letter Intervention) or oral language comprehension skills (Language Intervention).
Magnetoencephalography (MEG) data collected longitudinally (before and after the interventions)
revealed that being assigned to the Letter versus Language Intervention induced different changes in
category selective responses in high-level visual cortex. The Letter Intervention enhanced the response
to text but we did not find strong support for the notion that words compete with other categories for
cortical territory as children become attuned to this new class of visual stimuli. How these changes play
out over a longer timescale is still unknown but, based on these data, we can surmise that high-level
visual cortex undergoes rapid changes as children enter school and begin establishing new skills like

literacy.

1-C-91 White matter and reading: Longitudinal changes, not individual differences, predict
reading development

Ethan Roy', Adam Richie-Halford", John Kruper?, Manjari Narayan', David Bloom?, Timothy Brown3, Terry
Jernigan3, Bruce McCandliss', Ariel Rokem?, Jason Yeatman'

Stanford University, 2University of Washington, University of California, San Diego

Past studies have linked differences in the white matter (WM) and academic skills such as reading. In
this study, we tested two hypotheses surrounding the relationship between WM and reading: a) that
brain-behavior relationships reflect static traits of the individual or b) that WM and reading comprise a
dynamic system that changes over time in relation to learning. To explore these hypotheses, we
leveraged a four-year longitudinal dataset (PLING) and four large-scale datasets (HBN, ABCD, PING,
HCP). To examine the dynamic relationship between longitudinal changes in WM and reading, we used
the PLING dataset to construct a series of linear-mixed effects models. These models showed that
changes in the WM are linked with gains in reading scores. We then generated an mIVAR model to
explore the dynamics between the timeseries of reading and WM development. This model showed that
gains in reading skills predict changes in the WM, whereas changes in the WM do not predict gains in
reading. After establishing a longitudinal link between WM and reading development, we then sought to
replicate past findings which have shown that individual differences in the WM predict reading skill. In
four large-scale datasets, univariate group comparisons revealed no difference in the WM properties of
struggling and typical readers. We then trained gradient-boosted random forest models on both
diffusion and demographic data to predict individual reading scores. These models consistently showed
that WM did not improve predictions above demographic factors. In summary, we find that static WM
properties do not predict reading skill but rather, that WM and reading are dynamically linked and may
change in response to an individual's educational context over time. We expect that in future
longitudinal studies, such as ABCD, gains in reading scores will predict subsequent changes in WM and
that the magnitude of this relationship will be moderated by an individual's educational environment.

1-C-92 Newborns' sleep during auditory stimulation: The role of perinatal memory and
stimulus familiarity

Manuel Schabus', Adelheid Lang’, Monika Angerer’, Peter Ott', Renata DelGiudice'

"University of Salzburg
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Research addressing prenatal learning has shown that late-term fetuses are capable of learning ;E:éww
remembering speech as early as 34 weeks of gestational age (GA) and that this processing is influenced
by the maternal voice. It has also been shown that human speech rhythms entrain the amplitude and
phase of oscillations in the auditory cortex, while it is not clear if the same holds true before birth
and/or in newborns. We therefore here investigate the role of maternal speech and rhyme familiarity in
newborns just 2 and 5 weeks after birth. We recorded 29 pregnant women in our experimental group
(EG) and 16 pregnant women in our control group (CG), who were repeatedly presented with a familiar
nursery rhyme (FR) spoken in the familiar maternal (FV) or an unfamiliar female voice (UV) to the fetus
(at 80dB) twice a day from 34 weeks GA onwards. Two and five weeks after birth the rhymes were
replayed to the infants for 3 min each. Postnatal EEG was recorded in four auditory stimulation (3
iterations of 1min each) conditions in all voice and rhyme combinations. Each stimulation phase was
preceded by a 3min baseline phase with no auditory stimulation. Brain responses were captured using
128 hdEEG. Accompanying video recordings were used for movement assessment and artefact
correction. Our analysis utilizes a speech envelope to EEG amplitude coupling, serving as a direct
speech-to-brain entrainment measure. Mutual information was used as the coupling metric on the
Hilbert transformed amplitude data. Maternal voice (FV) lead to a stronger coupling between speech
and the brain signal at 1Hz (sentence) for both experimental and control group. Results indicated that
even sleeping baby brains (days after birth) couple more strongly to the familiar maternal voice.
Prenatal rhyme exposure also seems to habituate babies to the "noisy" environmental setting, resulting

in more/deeper (QS) sleep and lower heart rates. A comprehensive follow-up study is ongoing.

1-C-93 Statistical Learning in the Child Brain
Tess Allegra Forest'!, Margaret Schlichting’, Amy Finn'
"University of Toronto

Statistical learning allows humans--from neonates to adults--to extract meaning from the regularities
surrounding us. But our ability to do this across development belies important differences in how
statistical learning changes with neural development. A host of brain regions respond to statistical
structure in adults, including the basal ganglia, hippocampi, ventromedial prefrontal cortex, and inferior
frontal cortex. However, these regions also change dramatically with development structurally, and thus
with implications for function. Moreover, these changes occur on different developmental timescales
leading to the possibility the child brain relies on different regions to complete this fundamental
learning. To better understand how the neural architecture of statistical learning changes from
childhood to adulthood, we had 9-10-year olds and adults complete a statistical learning task during
fMRI. First, we compared activation during structured image presentation to activation during random
image presentation, and found that both children and adults engaged regions previous associated with
statistical learning, like inferior frontal gyri, hippocampi, lateral occipital cortices, and basal ganglia (esp.
on the left). We additionally saw engagement across ages in fusiform gyrus and entorhinal cortex, as
well as superior parietal cortex. A direct comparison of children and adults revealed subtle differences in
activation patterns: adults engaged middle frontal regions more than children, while children showed
more activation in the basal ganglia (especially the putamen) and superior temporal cortex than adults.
Within the hippocampus, children showed more posterior activation than adults. Alongside ongoing
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analyses examining 1) the representational structure of statistical memories and 2) learning rate in
different regions and ages, these data provide the first investigation of how visual statistical learning is

functionally supported by the child brain.

1-C-94 Surprise, surprise! Will generating predictions enhance surprise and declarative
learning in adolescents and adults?

Dietsje Jolles', Vibeke Nielsen’, Linda Van Leijenhorst’, Elena Galeano-Keiner?, Garvin Brod?
'Leiden University, ?DIPF | Leibniz Institute for Research and Information in Education

Surprise is a driving force of learning. It occurs when a mismatch is detected between internally
generated predictions and feedback from the outside world. Recent findings suggest that surprise during
declarative learning can be enhanced by asking participants to deliberately make a prediction before
presenting them with new information. Here, we examine whether making predictions triggers different
learning systems relative to basic memorisation. Because predictions and feedback may differently
affect learning across development, a comparison will be made between adolescents and adults. We
aim to enrol 45 adolescents (11-13 y/o) and 45 adults (20-25 y/0), 33 of whom have been included so
far. Participants learn numerical trivia facts in the form of "? out of 10", (e.g., 7 out of 10 animals are
insects), while lying in the scanner. In the prediction condition, they make a prediction before seeing the
correct answer. In the repetition condition, they see the correct answer immediately and are asked to
repeat back the answer after a short delay. After scanning, participants' memory is assessed, and they
are asked to state how surprised they are about each fact. FMRI analyses will primarily focus on
striatum, medial temporal lobe (MTL), and prefrontal cortex regions. We hypothesise that the repetition
condition will draw upon brain circuits classically associated with declarative memory formation (e.g.,
MTL), whereas learning from predictions will additionally recruit regions associated with feedback-based
learning (e.g., striatum, anterior cingulate cortex). We further expect this activation to be modulated by
the strength of the expectancy violation (i.e., the absolute difference between the predicted outcome
and the correct answer), and to predict memory accuracy. Finally, based on pilot data we hypothesise
that adolescents will show a larger benefit of prediction-based learning than adults, which may be
reflected in enhanced recruitment of striatum and/or PFC.

1-C-95 Development and variability of fronto-limbic connections: Impact of vulnerability
conditions on habit formation.

Laura Alethia de la Fuente', Shane McKeon?, Finn Calabro?, Will Foran?, Pedro Bekinschtein', Beatriz
Luna?

INCyT, 2University of Pittsburgh

In adults, an effective and limited recruitment of the prefrontal cortex (PFC) with a relatively lower
reward processing allows behaviors to be transformed into habits. In adolescents, a persistent and
variable recruitment of PFC associated with a greater cognitive demand is observed together with an
increased short-term excitability of reward system, leading to less desensitization of the reward value
necessary for the establishment of habits. In contexts of low socioeconomic status (SES), lower PFC
activity, greater sensitivity to reward and less behavioral flexibility are observed in adolescents with a
more frequent acquisition of maladaptive habits. Using the Slip Action Task (SOAT) with EEG in a sample
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of 192 subjects to cover the range of 10-30 years old, we will provide the first neurodevelopmer:E;IOMNLE
characterization of habitual behavior. During different phases of this task the stimulus (or responses) are
modified in the rewarding value (devaluated). The adaptive participant responses (reward devaluation
sensitivity, DSI) evaluate the tendency towards the formation of habits. Preliminary results show a peak
in adolescents consistent with our hypothesis in reduced sensitivity to devaluation, indicating that they
remain goal-driven, with habitual responses increasing through age 20 (p < 0.001). Thus, adolescents
showed a higher DSI compared to adults, reflecting a persistent appraisal of stimulus reward that
undermines habit formation. To study the impact of SES, a sample of 60 adolescents that differs in SES
will be recruited in Argentina at the peak of the effect observed. We will make comparisons between
high and low SES in behavioral performance and EEG measures. We expect a facilitation in the
generation of habits (less sensitivity to devaluation) in conditions of vulnerability with loss of flexibility
marked by the low response of PFC. Therefore, we also expect greater variability in neurophysiological

measures.

1-C-96 Social influence on adolescent exploration in uncertain environments
Andrea Gradassi', Wouter van den Bos', Simon Ciranka?
"University of Amsterdam, 2Max Planck Institute for Human Development

Social learning allows humans to adapt to a vast range of environments. However, the impact that social
information has on people's decisions changes over the lifespan. In adolescence, sensitivity to what
others do peaks: teenagers push each other to engage in risky driving, petty crimes, unprotected sex,
and starting to use drugs. While these are often taken as examples of poor decision-making, research
began to look at such increased sensitivity as a potentially adaptive strategy that responds to the needs
of a specific environment. Adolescence is a period of great uncertainty. Research has shown that when
decision-makers experience much uncertainty, social information use is beneficial. In this project, we
investigate the adaptive potential of adolescents' social sensitivity in a vast, uncertain environment. We
use a combination of agent-based simulations, computational modeling, and a behavioral experiment to
determine under which environmental conditions adolescents' social sensitivity might be adaptive. In
the experiment, participants are asked to explore multi-armed bandits and try to maximize their
earnings. While doing so, they can observe the decision of a group of 4 other players, who previously
explored the environment themselves. We ask 1) whether adolescents are more sensitive than adults to
social information stemming from fellow players, 2) whether this increased sensitivity makes
adolescents more likely to find success in an unpredictable environment. We hypothesize that when the
reward structure of an environment is less predictable and presents some "hidden gems", i.e. highly
rewarding options which are harder to find, a mix of explorative behavior and sensitivity to social
information may be more beneficial than harmful. These results would imply that an increased tendency
in willingness to follow others down unknown paths may be necessary to form an accurate
representation of the social world and become a successful adult.

1-D-98 Neural reward responsiveness moderates the relationship between internalizing
symptoms and problematic media use in early adolescence

Lucia Magis-Weinberg', Daniela Mufioz Lopez', Elizabeth McNeilly?

"University of Washington, 2University of Oregon
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Problematic media use (PMU) is the excessive use that interferes with daily functioning (DomoffN:;O;&I‘.E,NLE
2019, 2020), and affects between 1 and 9% of adolescents (Gentile et al., 2017). Vulnerable youth with
underlying mental health concerns are at increased risk for PMU (Magis-Weinberg et al., 2022). Reward
responsiveness emerges as a potential mechanism underlying this association considering that
disruptions in reward sensitivity have been implicated both in PMU (Deng et al., 2021; Vargas et al.,
2022) and in internalizing disorders (Luking et al. 2016). In this pre-registered study, we will investigate
whether PMU increased over a year, especially for youth with higher internalizing symptoms at baseline
in the ABCD study. In addition, we will explore whether this potential increase is moderated by neural
reward responsiveness. We will first describe rates of PMU in a U.S. national sample of youth (10 - 14
years). We will explore cross-sectional associations between PMU, internalizing symptoms and reward
responsiveness in Month 24 data. We will conduct longitudinal analyses to test for an increase in
parental reported PMU between Month 24 and Month 36, controlling for levels of parental reported
internalizing symptoms assessed with the Child Behavior Checklist and neural reward responsiveness in
the Monetary Incentive Delay (MID) task at Month 24. Exploratory analyses on one half of the data (N =
5631) will inform our pre-registration and guide confirmatory analyses on a second half (N =5612). We
hypothesize that PMU levels will increase for youth with underlying mental health vulnerabilities (Magis-
Weinberg et al., 2022). The relationship between internalizing symptoms and PMU will be moderated by
reward responsiveness in reward related regions (ventral striatum, orbitofrontal prefrontal cortex).
These effects would demonstrate disordered reward processing as one of the underlying neural

mechanisms linking mental health vulnerabilities and maladaptive media use.

1-D-99 Representational Similarity of Decision Making for Self and Peer in Nucleus
Accumbens Predicts Adolescents Risk Taking and Susceptibility to Peer Influence
Jungiang Dai', Seh-Joo Kwon', Mitchell Prinstein’, Kristen Lindquist', Eva Telzer

"University of North Carolina at Chapel Hill

Background: Adolescence is a period marked by increased risk-taking behaviors; peers play a significant
role in this process. One way in which peers might influence risk-tasking is as the objects of vicarious
risks. Adolescents begin to engage in vicarious decision-making during which their risky decisions impact
others, but little is known about the neural representation of these risks and its corresponding
implications. Objectives: This study uses representational similarity analysis to investigate the neural
representation of adolescents' decision-making for themselves and their vicarious decision-making for
their best friends. We examined whether greater neural similarity for self and peer in the nucleus
accumbens (NACC) predicted adolescents' risk taking and peer influence. Methods: 169 adolescent
participants completed a risk-taking task during an fMRI scan, in which adolescents made risky decisions
for themselves and their best friends. Adolescents completed self-reported surveys after scanning.
Results & Discussion: We found substantial individual variation in the way adolescents represented
themselves and peers in the NACC while making decisions. Adolescents with greater neural similarity in
the NACC for the self and best friend during risk taking were more likely to engage in risk-taking
behaviors, associate with peers who engage in negative behaviors, be susceptible to peer influence, and
use drugs in the next 12 months. This result further supports the importance of peer influence in
adolescent development, especially with regard to the onset of externalizing behaviors and the peer
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situations that might predict them. Significance: These findings yield important insight into the brain
mechanisms contributing to individual differences in peer influence susceptibility and health-related
outcomes among adolescents. Findings may be informative for future prevention and intervention

strategies designed to decrease adolescent risk taking.

1-D-100 Do neurodevelopmental trajectories of emotional reactivity across adolescence
predict wellbeing during adulthood?

Kayla Green', Suzanne van de Groep', Renske van der Cruijsen’, Eveline Crone’

'Erasmus University Rotterdam

Adolescence is well known for its rise in emotional reactivity, both in terms of frequency and intensity
(Dahl, 2004). Traditionally, emotional reactivity has been linked to maladaptive adolescent behaviors
such as substance abuse and risk-taking. Adolescence is also the time when most mental disorders
emerge (Paus, Keshavan, & Giedd, 2008). Together, these findings have led to the hypothesis that
adolescence may be a sensitive period for negative developmental consequences. Recently researchers
have argued that the behavioural and neural changes in emotional reactivity also pose opportunities for
positive development, such as increases in helping (Telzer, 2016). Possibly, emotional reactivity results
in negative or positive developmental trajectories depending on the environment in which adolescents
grow up (Schriber & Guyer, 2015). The present study is part of a 12-year longitudinal study, called
'Braintime'. Participants were recruited from a community sample in the Netherlands and were between
9 and 25 years when they first participated in 2011 (N =299). In 2013 (N =254) and 2015 (N =243)
participants came back for two additional lab visits. In 2022 we will conduct an online follow-up survey
to collect behavioural data on wellbeing. We will use the Multidimensional Wellbeing Paradigm (MWP),
a new tool, which was developed in co-creation with adolescents and young adults. The central aim of
the present study is to examine individual differences in whether heightened emotional reactivity across
adolescence, in terms of ventral striatal activation in response to rewards to the self, predicts better
wellbeing during adulthood. It is expected that those individuals with higher emotional reactivity and
who are growing up in a social environment with low exposure to stress and socioeconomic hardship,
are more likely to show benefits in their wellbeing later in life. The present study will provide us with
new insights on the neural predictors of wellbeing among youth.

1-D-102 Associations of Distinct Dimensions of Childhood Adversity with Neurobehavioral
Indices of Reward Processing and Longitudinal Psychopathology

Steven Kasparek’, Aria Gaston-Panthaki’, Lindsay Hanford", Liliana Lengua?, Margaret Sheridan3, Katie
McLaughlin’

"Harvard University, 2University of Washington, Seattle, 2University of North Carolina at Chapel Hill

Objectives: The present study examines whether distinct forms of early adversity--threat and
deprivation--exhibit similar or distinct associations with neural and behavioral indices of reward
processing. We additionally examine whether these indices of reward processing are associated with
increases in symptoms of depression and externalizing psychopathology over a two-year follow-up
period and serve as either a moderator or mediator of the link between early-life adversity and changes
in youth psychopathology, as prior findings are conflicting with some demonstrating evidence for
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reward processing as a moderator and others as a mediator of the adversity-psychopathology N
association. Methods: Youth aged 10-13 and their caregivers participated in two waves of data
collection between 2016 and 2019. At baseline, continuous measures of adversity experiences reflecting
threat and deprivation, behavioral approach motivation (total points earned on a monetary incentive
delay [MID] task), reward reactivity (difference in RT between high and low reward trials on the MID),
resting-state functional connectivity in the fronto-striatal network (between ventromedial pre-frontal
cortex and three areas of the striatum: caudate, putamen, and nucleus accumbens), and
psychopathology were assessed. At the second wave, psychopathology was assessed. Analysis: We will
estimate multivariate models examining threat and deprivation, independently and jointly, as predictors
of concurrent and prospective psychopathology (N=227); fronto-striatal resting-state functional
connectivity (N=165); and behavioral (N=210) indices of reward processing. We will conduct mediation
analyses and estimate interaction models evaluating reward processing as a mediator and moderator of
the association of threat and deprivation with concurrent and longitudinal psychopathology. Analyses
will control for age and sex and those predicting longitudinal psychopathology will control for baseline

psychopathology.

1-D-103 Self-report, physiological and behavioral measures of reward processing and their
relation to brain functional connectivity in adults and adolescents

Zsofia Karldcai', Ebba Widegren', Johan Kleberg?, Johan Vegelius', Barry Karlsson', David Fallmar,
Johanna Martensson’, Karin Brocki', Malin Gingell', Andreas Frick'

"Uppsala University, 2Karolinska Institute & Stockholm health care services

Adolescence is a period with increased sensation seeking and reward sensitivity. This has been linked to
functional brain connectivity between reward-processing regions (e.g. the striatum) and prefrontal
control regions. Here, we aim to characterize and relate different measures of reward learning and
reward processing behavior in adolescents and adults to resting state brain functional connectivity. The
study will include 40 adolescents (13-17 years) and 40 adults (30-40 years) typically developed and
without confounding somatic or psychiatric conditions. Data collection is ongoing and will be finished in
May 2022. Participants answer the self-report Reward Responsiveness subscale from the BIS/BAS scale,
complete a probabilistic reward learning task concomitantly with measures of pupil size, and undergo
resting-state functional magnetic resonance imaging (fMRI). Self-reported reward responsiveness,
behavioral measures of win-stay and lose-shift strategies, and pupillary responses to wins and losses will
be compared between adolescents and adults using appropriate between-group tests. We hypothesize
that adolescents will (1) report higher reward responsiveness, (2) be more explorative than adults and
thus to a lesser degree use a win-stay strategy, and show different pupil dilation patterns than adults.
We further expect self-reported reward responsiveness to be positively related to pupillary responses to
wins and losses, assessed using correlation analyses. We have non-directional hypotheses about the
relation of these measures to brain functional connectivity, but will in addition to exploratory analyses
focus on seed-based (striatum) connectivity to prefrontal cortex. Thus, this study will combine self-
report, physiological and behavioral measures of reward processing with brain functional connectivity to
further our knowledge of reward-related function in adolescence and its development into adulthood.
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1-D-104 Development of Corticostriatal Connectivity During Adolescence Supports A Dorsal-
Ventral Gradient of the Human Striatum

Samuel Klein', Paul Collins', Vanessa Alschuler’, Peter Grund', Monica Luciana’

"University of Minnesota

Adolescents undergo pronounced changes in neurodevelopment, including increased development of
striatal pathways linked to reward-driven behaviors. Seminal work in animal neuroscience suggests that
ventral (VS) and dorsal (DS) subdivisions of the striatum are topographically organized: the VS is
connected to brain areas involved with reward processing, while the DS is connected to areas implicated
in higher-order cognition. However, the functional development of this topographic organization in the
human striatum, and how it changes during adolescence, is poorly understood. As such, the present
work examined longitudinal changes in resting-state functional connectivity (FC) of DS and VS to address
this gap. 132 participants aged 11-23 completed a resting scan at baseline, with subsequent scans every
two years across four assessment waves. A seed-based approach was employed and target ROIs were
selected based on anatomical tracing studies of VS and DS in primates. Generalized additive mixture
models were used to evaluate age-related changes in FC, correcting for the false discovery rate. Findings
revealed that VS FC with ROls implicated in reward processing (e.g., medial orbitofrontal cortex) steadily
increased from childhood to adulthood, whereas VS FC between ROIs associated with higher-order
cognition (e.g., dorsolateral prefrontal cortex [dIPFC]) steadily decreased over this same period. In
contrast, DS FC with dIPFC increased from childhood to adolescence and stabilized in early adulthood.
DS FC with reward ROIs showed no age effects. Results suggest that the development of frontostriatal
connectivity follows a ventral-to-dorsal gradient where VS and DS pathways exhibit functional
segregation that increases during adolescence. Taken together, these results concur with a ventral-
dorsal divide of striatal connectivity, aligning anatomically defined striatal projections in nonhuman
primates to functional connectivity derived using human neuroimaging.

1-E-17 The relation between kindergartener&apos;s home math environment and neural
representations of number

Andrew Lynn', Gavin Price’

anderbilt University

Prior to formal schooling, caregivers provide the primary source of children's math learning. Extensive
research shows that a network of parietal, temporooccipital, and prefrontal brain regions support
numerical processing and math abilities across development. Adult neuroimaging work suggests that
neural representational structure of non-symbolic numbers (i.e., dot sets) reflects the ratio between
guantities, while the structure of symbolic numbers (i.e., Arabic numerals) may reflects the joint
frequency with which numerals cooccur. In the present study, we examine the neural representational
structure of symbolic and non-symbolic numbers in relation to children's home math environment
(HME) at school entry. Children (N = 31; 5-6 years old) viewed symbolic and non-symbolic numbers
during fMRI and their caregivers completed a questionnaire about the HME. Using representational
similarity analysis, we tested whether neural representations were organized based on Ratio or
Frequency models and whether this structure was related to children's HME. For symbolic numbers
only, we found evidence for a Ratio-based model in the right middle frontal gyrus and a Frequency-

52



O

flux

based model in the right inferior temporal gyrus. We also found evidence that, for symbolic nurr:zz);;ENLE
only, a supportive HME was positively associated with a Ratio-based representational structure in the
left inferior parietal lobule, but negatively associated with a Frequency-based representational structure
in the left parahippocampal gyrus. Our findings show that kindergarteners encode symbolic numbers in
multiple representational structures across distinct brain regions, and children's HME may differentially
shape these neural representations. These findings are in line with the late emergence of symbolic
quantity processing in the left parietal cortex and demonstrate the importance of early home academic

support for setting the foundation for typical brain development.

1-E-105 Development of Fake news detection during adolescence
Marine Lemaire', Mathieu Cassotti', Gregoire Borst’
"Université Paris Cité

The spread of online fake news is emerging as a major threat to human society and democracy.
Although, previous studies in adults converged to show that the ability to differentiate between fake
and real news involved to overcome reasoning biases, no study has investigated media truth
discernment during adolescence. Yet, Adolescents due to cognitive and socio-affective specificities
might be at greater risk to believe fake news in particular those shared on social media. In the present
study, we investigated 1) media truth discernment from adolescence to adulthood, 2) the role of the
resistance to cognitive biases in fake news detection and 3) the effect of familiarity of the news on the
perceived accuracy. To do so, we recruited 432 adolescents from a middle school (6th graders, 7th
graders, 8th graders, 9th graders) and 132 adults. Participants had to rate the perceived accuracy of real
news and fake news items. To examine whether prior exposure to fake news increase perceived
accuracy of the fake news (i.e. illusory truth effect) at all age, participants were familiarized with half the
items during a first stage of the paradigm. Participants had also to solve items of the Cognitive
Reflection Test (CRT) and the belief bias task (syllogisms) to measure their ability to overcome reasoning
biases. Results confirmed that the illusory truth effect exists at all age given that familiarized headlines
were perceived as more accurate than novel news. Critically, our findings revealed that media truth
discernment develops linearly with age. In addition, the relation between age and media truth
discernment was partially mediated by the ability to override intuitive biased responses. Taken together,
these results provide new cues to help the development of media truth discernment in adolescence
through specific pedagogical interventions.

1-E-106 Predicting Developmental Consequences: a new methodology for policy-focused
research

Ethan McCormick’

'Radboud UMC

One of the primary goals of DCN research in recent decades is to chart out developmental trajectories of
brain and behavioral phenomenon. For instance, we have well-developed methods for characterizing
individual differences in change over time, with models that allow us to identify, for instance,
adolescents who show greater increases in ventral striatum response during the teen years than their
peers. However, missing from many of these studies is a natural follow-on question: what these
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individual differences ultimately mean for real-world outcomes in youths' lives? Similarly, there NﬁuaR;MNLE
been a lack of methodological developments in addressing the unique challenges of predicting distal
outcomes in longitudinal models. Using longitudinal data of risky behavior and college achievement in
college students (N = 400, ages = 18 - 22), | demonstrate a new conceptual and statistical approach for
modeling the consequences of developmental trajectories using growth curve models with distal
outcomes (GCM-DO). Results show that, in contrast with standard growth models, the choice of
intercept is fundamentally important for GCM-DOs and impacts both the sign and precision of the distal
outcome prediction. For instance, estimating the intercept at the initial wave results in a negative effect
(i.e., greater increases in risk behavior predicted reduced college achievement), while estimating the
intercept at the final wave results in a positive effect. Despite the key difference between these models
being our choice of intercept, the effect of the intercept on the outcome does not change. Using
simulations, | explore the causes of these unintuitive effects and propose a principled approach to
intercept choice in GCM-DOs and the use of interactions to model joint (rather than unique) effects. The
results provide initial advances in the modeling of GCM-DOs and a framework with wide applicability to

many fundamental and policy-oriented research questions.

1-F-108 Relationships between apparent cortical thickness and working memory during
development and across the lifespan - effects of genetics and socioeconomic status
Stine Krogsrud'

"University of Oslo

Working memory (WM) supports several higher-level cognitive abilities, yet we know less about factors
associated with development and decline in WM compared to other cognitive processes. Here, we
investigated lifespan changes in WM capacity and their structural brain correlates, using a longitudinal
sample including 2358 magnetic resonance imaging (MRI) scans and WM scores from 1656 participants
(4.4-86.4 years, mean follow-up interval 4.3 years). 8764 participants (9.0-10.9 years) with MRI, WM
scores and genetic information from the Adolescent Brain Cognitive Development (ABCD) study were
used for follow-up analyses. Results showed that both the information manipulation component and the
storage component of WM improved during childhood and adolescence, but the age-decline could be
fully explained by reductions in passive storage capacity alone. Greater WM function in development
was related to apparent thinner cortex in both samples, also when general cognitive function was
accounted for. The same WM-apparent thickness relationship was found for young adults. The WM-
thickness relationships could not be explained by SNP-based co-heritability or by socioeconomic status.
A larger sample with genetic information may be necessary to disentangle the true gene-environment
effects. In conclusion, WM capacity changes greatly through life and has anatomically extended rather
than function-specific structural cortical correlates.

1-F-109 Representational Similarity in the Toddler Hippocampus
Lindsey Mooney’, Alireza Kazemi', Simona Ghetti'
'UC Davis

The development of the hippocampus has been linked to the ability to remember the past events with
specific details. This ability begins to emerge in infancy, but little is known about the degree of
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specificity and distinctiveness of hippocampal representations in infancy and early childhood. H(;Eruéih\x:;
sought to utilize Representation Similarity Analysis (RSA) to investigate the degree to which patterns of
hippocampal activation can differentiate between experienced events, similar events, and novel events.
Forty-six 2-year-olds toddlers participated in a tablet-based game that required remembering
associations between unique characters, the places they visited, and the temporal order of the choices.
A novel song was played at the end of each game. Toddlers' functional scan was acquired during natural,
nocturnal sleep after participating. The functional scan included 9 20-seconds blocks of song, interleaved
by 20-seconds blocks of silence. Three different conditions of songs were presented: one of the songs
heard during the laboratory visits (Target), a version of one of the two heard songs (Reverse), and a song
novel to the child (Novel). We used RSA to compare the degree of similarity between Target-Reverse,
Target-Novel, and Reverse-Novel. Greater similarity was observed for Target-Reverse compared to
Target-Novel (t(45) = 2.87, p =.006), suggesting that some features of an old song are
recognizable/processed regardless of whether the characteristic melody (specific to forward played
songs) is present. Given that the reversed song could be either the Target song played backward or the
reversed version of the other learned song, we suggest that these similarity scores capture elements of
the episodic context (rather than merely the sensory elements of the song). In conclusion, our RSA
results suggest that hippocampal activations during toddlers' sleep can capture contextual cues of an

episodic event.

1-F-110 Reliability of cortical signal processing is driven by glutamate maturation, and
supports working memory development

Shane McKeon', Finnegan Calabro', Maria Perica', Beatriz Luna'

"University of Pittsburgh

Postmortem animal & human models indicate changes in excitatory (E, via glutamate; Glu) and
inhibitory (I, via Gamma-Aminobutyric Acid; GABA) neurotransmitters through adolescence suggestive
of critical period plasticity supporting cognitive development (Larsen & Luna, 2018). E/I balance would
enhance cortical signal-to-noise ratio (SNR) as spontaneous, asynchronous firing shifts to evoked
synchronous firing. How neurotransmitter indices of age-related changes in E/I balance support
enhanced SNR in humans, is not known. We acquired EEG during an auditory steady state task and a
memory guided saccade (MGS) task, and 7T magnetic resonance spectroscopic imaging (MRSI) at rest
from 148 subjects (ages 10-30, 77 F). Frontal evoked activity was quantified as the mean-squared
amplitude from the auditory steady state task in the 50-200ms following onset of the auditory cue, and
spontaneous activity was measured as the average standard deviation of activity per trial. We used
linear mixed-effects models to compare EEG measures to MRSI-derived measures of PFC GABA & Glu in
the same participants (Perica et al, Flux 2021), and to MGS data acquired in the same EEG session. As
expected, significant age-related decreases were found in performance variability in the MGS task
(p=4.0e-07). The difference between evoked and spontaneous frontal EEG increased with age (p=8.1e-
05), driven by decreases in spontaneous activity (p<2e-16), consistent with increased cortical SNR.
Increased SNR was associated with the deviation of Glu levels from their age-adjusted mean in both the
MPFC (p=0.003) and DLPFC (p=0.23) in adolescents (10-18yo). Finally, higher SNR was associated with
less variable responses on the MGS task (p=0.02). These findings provide evidence that SNR is
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enhanced in conjunction with increases in E/I balance supporting a model for critical period plasticity
through adolescence supporting cognitive maturation.

1-F-111 Can we decode school-aged children's working memory contents? Our proof-of-
concept study suggests so.

Nora Turoman’, Prosper Fiave', Clélia Zahnd', Megan DeBettencourt?, Evie Vergauwe'

"University of Geneva, 2University of Chicago

Objective: Understanding how children maintain information over brief periods of time is important yet
elusive, as behavioral measurements tend to rely on difficult concurrent processing tasks, hard-to-
understand maintenance instructions, or verbal reports that require accurate insight into one's
maintenance strategies. We thus aimed to develop and verify a means of measuring working memory
maintenance that is independent from task demands, and that allows children to process information
spontaneously. Methods: We devised a simple computerized working memory game without any
instructions on how the information should be maintained. We collected electroencephalography (EEG)
data from 13 children (7-12-year-olds) while they played the game. We used Multivariate Pattern
Analysis (MVPA) to examine if EEG signals during the maintenance period could distinguish between 3
categories of maintained information (visual, spatial, verbal). Results and conclusions: The average
decoding accuracy across the entire maintenance period was well above chance (33%), at about 60%.
When considering the decoding across time, the decoding accuracy was significantly above chance
within the first 500ms of the maintenance period, according to a Bonferroni-corrected paired t-test with
1000 permutations. This shows that early during working memory maintenance, children's brains
differentially maintain information belonging to the three most common object categories used in
working memory research. Significance: As the first study of its kind, our proof-of-concept showed that
with a simple child-friendly task and MVPA of EEG data, it is possible to peer into the uninstructed
representational content of children's working memory. This suggests the utility and sensitivity of MVPA
for investigating said representational content, and opens the door to further investigations into its
nature and stability, as well as the strategies that children spontaneously use to maintain it in working
memory.

1-F-112 Age related differences in the effect of depressive symptoms on working memory for
social and non-social relationships

Jack Andrews’, Karina Grunewald’, Susanne Schweizer"

"University of New South Wales, Sydney

Introduction: During adolescence many social and cognitive functions continue to develop (Andrews et
al., 2021). For example, working memory (WM) capacity continues to mature. However, less is not
known about the extent to which WM differs in social vs non-social contexts across adolescence.
Developmental differences in the processing of social, especially negative social information, vs. non-
social information may further vary as a function of individuals' levels of depressive symptoms, which
have been shown to influence WM capacity (LeMoult & Gotlib, 2019). Study Objectives: This current
study will therefore examine age-related differences in the degree to which WM capacity varies by
context (social vs non-social), depressive symptoms, and valence (positive or negative information).
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Methods: To do this, we designed a novel network memory task (NMT). The NMT comprises 3 nNeE;::;(;ErNIzE
conditions: social-self: friendship networks including the participant; social-other: friendship networks
not including the participant, and non-social: flight networks. Within each condition, participants will be
presented with 12 networks displaying the relationships between 3-4 people (social) or flightpaths
between 3-4 cities (non-social). Following the presentation of each network, they will be shown 3
connections and asked whether the connection shown was present in the network. Reaction time and
accuracy will be collected. Participants will be aged 11-65 years. Analysis/Hypotheses: Using a mixed
model approach we will test our hypotheses that (1) adolescents will more accurately and quickly
classify social vs non-social associations than adults; that this effect will be highest in the social-self
condition. (2) Individuals with higher depressive symptoms will classify negative vs positive associations
more accurately and quickly. This effect will be stronger in adolescents compared to adults and will be

greater in the social vs non-social conditions.

1-F-113 Functional Interactions during Consolidation of Memories in Newborns

Silvia Benavides-Varela', Roma Siugzdaite?

"University of Padova, Department of Experimental Psychology, University of Ghent; MRC Cognition and
Brain Sciences Unit, C

Introduction Only a few days after birth human infants can recognize the sound of a previously heard
word [1]. However, they fail to recognize a familiar word when interfering information is presented in
the retention interval between the encoding and the recognition test [2]. At least two proposals can
explain this retroactive interference phenomenon: A. a storage-based hypothesis, which presupposes a
failure in recognition due to limitations in the number of items that can be stored, or B. a consolidation-
based hypothesis, which assumes that newborns require protracted consolidation periods. The aim of
the present study was to evaluate the second hypothesis. Methods Forty healthy full-term newborns (13
males; mean age: 2.8 days, range: 2-5 days) were tested on their ability to recognize the sound of a
word after interfering sounds. The experiment consisted of an encoding phase and a test phase
separated by a retention interval of 4 minutes (2 min of silence + 2 min of interfering stimulation).
During the test phase, brain hemodynamic responses to were assessed with fNIRS over 24 channels
grouped in 6 ROIs: frontal, temporal, and parietal areas of both hemispheres. Effective connectivity
analysis among the ROIs was performed with SEM. Differences between the models were assessed using
the "stacked model" approach [4]. Results and Discussion Permutation tests revealed significantly
stronger hemodynamic responses to novel than to familiar sounds (p = 0.006, Bonferroni-corrected) in
the right-frontal (RF) region [see also 2,3]. Moreover, the RF showed the strongest effective connections
with the parietal areas bilaterally which are implicated in the process of consolidation and long-term
retrieval of memories in human adults and non-human animals [5-6]. The findings support the
hypothesis that short silent resting periods are effective consolidate newborns' fragile memories,
turning them resistant to interference.

1-F-114 The Temple Tour: Neural coding of episodic and spatial representations in children
and adults

Kim Nguyen', Elliott Johnson', Iva Brunec’, Ingrid Olson', Nora Newcombe'

"Temple University
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Navigation and episodic memory are two fundamental cognitive processes that guide mature deNcE:uiRsoib(;‘;N—LE
making. Conceptually, they are linked by reliance on accurate retrieval of spatial and temporal context
and accurate integration of different types of information. However, the extent and nature of
interdependence at behavioral and neural levels are unclear, with some recent evidence suggesting they
are mechanistically distinct. In this study, we investigate how spatial navigation and episodic memory
relate to each other behaviorally and how they are represented in the medial temporal lobe in children
and adults. We developed a real-world tour task in which children (8-13 years) and young adults took a
guided walk through a novel environment and encoded sixteen distinct events. Next, they experienced a
second encoding event in a testing room that was episodically rich but devoid of a spatial component.
We assessed knowledge of the environment (only tour encoding) and episodic recollection of the events
(both tour and room). On the second day, participants received an fMRI scan while viewing images of
the tour and room objects, along with brand new objects. In ongoing analyses, we will isolate areas of
BOLD activation and contrast neural representations of the tour, room, and new objects, teasing apart
nuances in the neural representation of the spatial (tour v room) and episodic components (room v
new). We will focus specifically on the hippocampus, a region historically implicated in both episodic
memory and spatial coding, isolating the long-axis and subfield segmentations to inform possible
variable coding of these closely related systems. Currently, we have 26 adults and 4 children and will
present data from a full adult sample (N=40) and a partial child sample (N~20). These data will inform
the developmental trajectory of the neural coding underlying spatial and episodic memory systems and

tease apart how they relate both overall and componentially.

1-F-115 Developing a child-friendly paradigm to explore neural mechanisms underlying
pattern separation

Jade Dunstan', Angela Ji', Tracy Riggins’

"University of Maryland

Pattern separation (PS) is a process by which neuronal activation patterns underlying similar memories
are made distinct to counteract interference at retrieval (Norman & O'Reilly, 2003). Although it cannot
be measured directly in vivo; it can be inferred from performance on a mnemonic similarity task (MST)
in which participants encode pictures and then discriminate from memory those they saw at encoding
(Targets); new pictures (Foils); and pictures that are similar but not the same as the encoded pictures
(Lures). Adult studies have shown differences in hippocampal activation to Targets and Lures. Child
studies have shown that hippocampal structure relates to one's ability to form precise memories via PS.
However, we have yet to establish in early childhood whether there are functional hippocampal changes
during a MST and whether hippocampal function relates to PS development. To address these gaps, we
developed a passive viewing, block design MST where participants encode 60 pictures outside the
scanner, passively view 30 in the scanner, and complete an active retrieval after the scan. We
investigated: 1) whether anterior and posterior hippocampus show differential activation to Targets,
Lures, and Foils during passive viewing and 2) whether neural response magnitude relates to behavioral
performance outside of the scanner, measured via a Lure Discrimination Index (LDI), which indicates
how well participants distinguish targets and lures. We have recruited 17 adults to test this paradigm.
We found significant differential activation for Target>Rest in posterior hippocampus (t=1.83, p =.043),
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Lure>Rest in anterior hippocampus (t=1.92, p =.037), and Foil>Rest in posterior (t=2.64, p =.009),
anterior (t=3.07, p =.004), and whole hippocampus (t=2.84, p =.006). Multiple regression revealed that
neural response magnitude did not predict LDI. We plan to double our sample before the meeting and

recruit a child sample.

1-F-116 To remember and reinstate: How neural reinstatement of memory representations
differentially evolves over time in children and young adults

Iryna Schommartz', Philip Lembcke?, Angela Kaindl?, Claudia Buss®, Yee Lee Shing'

'Goethe University Frankfurt, 2Charité ? Universitidtsmedizin Berlin, 3Charité ? Universitdtsmedizin
Berlin;University of California Irvine, USA

Memory consolidation evolves over time and involves interactions between medial temporal lobe (MTL)
and neocortical structures. Thus far, little is known about how extended developmental trajectories of
brain maturation may affect memory consolidation processes. In this fMRI study, 6-year-old children (n
=37, 15 females), and young adults (n = 36, 16 females) first learned object-location associations to a
high level, which were then retrieved after one night (short delay) or two weeks (long delay). As a pre-
registration analysis, we plan to apply representational similarity analyses (RSA) of brain activity pattern
to examine differences in reinstatement of unique object-location associations between short and long
delay. Our behavioural results showed that: (i) short delay memory retention rates declined only in
children but not in adults; (ii) long delay memory retention rates declined in both age groups, but the
decrease was steeper in children. For the RSA analyses of correctly retrieved associations, we expect: (i)
greater within- and between-subjects reinstatement effects in young adults in comparison to children in
hippocampus, precuneus and parahippocampal gyrus; (ii) greater time-related decrease in
reinstatement effects within the regions-of-interest in children in comparison to young adults. The
planned analyses may potentially extend previous research, demonstrating that learned complex visuo-
spatial associations can be reliably reinstated not only within short time delay, but also after extended
delay of two weeks, and importantly, how these reinstatement patterns evolve differentially over time
in the maturing brain.

1-F-117 Is Hippocampal Connectivity Related to Nap Status?
Tamara Allard’, Morgan Botdorf?, Jade Dunstan', Sanna Lokhandwala3, Rebbeca Spencer®, Tracy Riggins’
"University of Maryland, 2University of Pennsylvania, 3University of Massachusetts Amherst

In early childhood, memory abilities and hippocampal maturation increase just as children transition out
of the afternoon nap. Research shows this transition is related to memory performance across a wake
period. Research also shows volumetric differences in hippocampus based on nap status (napper vs non-
napper). That said, the hippocampus belongs to a network of regions that shows increases in intrinsic
connectivity across early childhood. Yet, no analysis has examined differences in hippocampal
connectivity with these regions based on nap status. This study's purpose is to investigate relations
between nap status, memory, and hippocampal connectivity. Participants will be a cross sectional
sample of 3 to 5 year olds from a completed study. Each subject completed a memory task by encoding
image locations on a grid. They were then tested on the image locations before (test 1) and after (test 2)
a nap or wake period. To assess nap status, subjects wore an Actiwatch for two weeks prior to an MRI
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scan where a T1-weighted scan and a 7 minute rsfMRI scan were collected. Hippocampal seed regions
will be obtained via Freesurfer 6.0 and adjusted with ASAT. To address motion, volumes with a
framewise displacement >0.05 will be scrubbed. Time-series correlations between hippocampal seeds
and 6 cortical ROIs drawn from a previous study (Geng et al., 2019) will be calculated to measure
hippocampal connectivity. Nap status will be calculated as: >5 naps/week = Napper, 2-5 naps/week =
Semi-napper, <2 naps/week = Non-napper. We will assess whether nap status predicts memory
performance and functional connectivity differences using ANOVAs. Consistent with past work, we
predict that there will be accuracy differences between test 1 and 2 for nappers, but not non-nappers in
the wake condition only. We also predict that non-nappers will display greater hippocampal connectivity
with the selected regions compared to nappers. We have no a priori predictions about semi-nappers.

1-G-12 Maternal neglect is associated with delayed development of functional connectivity in
late childhood

Elena Pozzi', Divyangana Rakesh', Zeus Gracia-Tabuenca?, Sarah Whittle'

"University of Melbourne, 2McGill University

Current literature suggests that parenting behavior has important implications for brain development
and mental health outcomes in children. While most research to date has been conducted in cross-
sectional samples and on specific brain regions/connections, longitudinal studies that use whole-brain
approaches are lacking. Investigating the association between parenting and whole-brain connectivity
development may provide new insights on the mechanisms linking parenting behaviours and child
mental health. 240 children (126 female) underwent magnetic resonance imaging (MRI) that included a
resting state sequence at wavel (mean age=8.9 years) and wave2 (mean age=10.9 years), providing a
total of 398 resting state functional MRI datasets. Parenting behaviour was assessed at wavel using
parent-report questionnaires, the Alabama Parenting Questionnaire and the Multidimensional
Neglectful Behavior Scale. An exploratory factor analysis was conducted on the questionnaires and the
resulting factor scores were used in analyses. Measures of child internalising (anxiety, depressive)
symptoms were collected at both waves. Network-based R-statistics (NBR; an implementation of
Network Based Statistic (NBS) for mixed effect models in R) was used to identify significant subnetworks
where age-related changes were associated with parenting behaviour. Age was associated with
widespread decreases in functional connectivity between cortical networks, and between cortical
networks and the nucleus accumbens. Higher maternal neglect was associated with lower decreases in
connectivity over time, particularly between the ventral attention (salience) network and the default
mode network, and the frontoparietal network and the default mode network. This study suggests that
functional connectivity between network decreases during childhood, and parental neglect is associated
with a delayed development of functional connectivity.

1-G-13 Early childhood household instability, adolescent structural neural network
architecture, and young adulthood depression: a 21-year longitudinal study

Felicia Hardi', Leigh Goetschius?, Scott Tillem', Vonnie McLoyd', Nestor Lopez-Duran', Colter Mitchell’,
Luke Hyde', Christopher Monk’

"University of Michigan, 2University of Maryland Baltimore County
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Evidence from animal models shows that highly variable environments accelerate offspring grov:/icU;lD;;Nc;E
mortality, suggesting that such conditions increase the pace of development and exacerbate risk for
poor health outcomes. In humans, unstable early environments are associated with greater risk for
psychopathology, with recent studies suggesting that childhood instability relates to faster structural
(volume; surface area) and functional (activation; connectivity) brain maturation. Less is known,
however, about the effects of unstable environments on white matter networks. During development,
myelination plays a crucial role in solidifying neural connections and limiting plasticity, and white matter
networks become more efficient and less segregated over time. The present study examined the
associations among early household instability (number of residential moves, changes in household
composition, caregiver transitions in the first 5 years), structural network organization (graph analysis
application on tractography connectome at age 15), and externalizing and internalizing behaviors (ages
15, 21) in a population-based sample (N=191; 53% female, 77% Black, median income $36,694). Results
show that greater childhood instability relates to increased structural network efficiency in adolescence,
and that these associations are distinct from the effects of other types of adversity (e.g., poverty, harsh
parenting). Moreover, global efficiency indirectly explains the relationship between instability and
depression during young adulthood (age 21). Further exploratory examination of regional specificity
showed that structural connections of the left fronto-lateral cortex were particularly central in the
associations with instability. Using prospective longitudinal data, these results suggest that instability in
early life leads to accelerated development of white matter organization, which in turn, increases risk

for depression in early adulthood.

1-G-14 The development of iron status during youth: implications for adolescent
neurocognition

Bart Larsen’, Erica Baller’, Michael Georgieff?, Monica Calkins', Nina Laney’, Tyler Moore', David Roalf',
Kosha Ruparel', Ruben Gur', Raquel Gur', Theodore Satterthwaite’

"University of Pennsylvania, 2University of Minnesota

Iron is essential to brain function, and iron deficiency during youth may jeopardize neurodevelopmental
processes. Here, we characterize the development of iron status in a community-based sample of 4,899
participants from the Philadelphia Neurodevelopmental Cohort. Iron status was measured using
electronic medical records of blood tests for hemoglobin, (n=30,317), ferritin (n=1,358), and transferrin
(n=1,340) that spanned from ages 0-22 years. Generalized additive mixed models revealed that all iron
status metrics followed nonlinear developmental trajectories, with sex differences emerging during
adolescence (all R2partial >.008; all PFDR <.05) that were associated with menarche. Higher
socioeconomic status (SES) was associated with greater hemoglobin throughout development (R2partial
=.005; PFDR <.001). During adolescence, hemoglobin levels were dimensionally associated with
cognitive performance (R2partial =.02; PFDR <.001), with the greatest association observed for executive
functioning (R2partial =.02; PFDR<.001). Furthermore, adolescent hemoglobin levels were positively
associated with brain white matter microstructure in the uncinate fasciculus (R2partial =.05; PFDR
=.028) and superior longitudinal fasciculus (R2partial =.06; PFDR =.028). These results suggest that iron
status dynamically evolves during youth, with females and individuals of low SES being at greatest risk
for iron deficiency during adolescence. Diminished iron status during adolescence may have important
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consequences for brain development and cognition, suggesting that this critical period of brain
development may be an important window of intervention.

1-G-15 Spontaneous activity development unfolds along the sensorimotor-association axis
through adolescence

Valerie Sydnor', Bart Larsen', Azeez Adebimpe', Maxwell Bertolero', Matthew Cieslak’, Sydney Covitz',
Yong Fan', Raquel Gur', Ruben Gur', David Roalf!, Russell Shinohara', Dani Bassett’, Theodore
Satterthwaite'

"University of Pennsylvania

Objective: In the developing rodent brain, spontaneous activity evolves from strong and synchronized to
sparse as the cortex transitions from plastic to mature. Here, we leverage that synchronized bursts in
intrinsic activity are a functional hallmark of plastic cortices to characterize the unfolding of activity-
indexed plasticity in the human brain. We hypothesized that age-related change in spontaneous activity
would differ across the sensorimotor-association (S-A) axis. Methods: Resting-state functional MRI from
1,033 youth ages 8-23 years were processed with fMRIPrep and XCP Engine. Fluctuation amplitude,
defined as the power of low frequency BOLD fluctuations, was quantified to characterize spontaneous
activity levels. Associations between fluctuation amplitude and age were modeled using generalized
additive models covaried for sex and scan motion. Results: Fluctuation amplitude progressively declined
with age in sensorimotor regions yet increased with age until adolescence in transmodal association
regions. Greater decreases in fluctuation amplitude were strongly associated with greater age-
dependent increases in intracortical myelination, a key limiter of plasticity (r=-0.67; p.spin< 0.001).
Cortical age effects varied according to a region's position in the S-A axis (r= 0.54; p.spin= 0.002), with a
temporal sliding window analysis revealing that the correlation between fluctuation amplitude change
and S-A axis rank was maximal in mid-adolescence (r= 0.68 at age 15). Lower neighborhood
socioeconomic status was associated with lower fluctuation amplitude in association regions but higher
amplitude in primary sensorimotor regions, thus environmental effects were stratified by the S-A axis (r=
0.48; p.spin< 0.001). Conclusions: Our findings suggest that spatiotemporal changes in cortical plasticity
are governed by the S-A axis through adolescence and influenced by the developmental environment,
with implications for the timing and nature of youth interventions.

1-G-118 Childhood Emotional Abuse is Associated with Delayed Brain Age in Depressed
Adolescents

Vanessa Lopez', Jonas Miller?, lan Gotlib?, Tiffany Ho®

"University College London, ?Stanford University, 2University of California, San Francisco

Exposure to early adversity has been found to be associated with atypical brain maturation in
adolescents; it is unclear, however, whether specific types of adversity are differentially associated with
delayed or accelerated brain maturation. We tested this hypothesis in a sample of adolescents with
Major Depressive Disorder (MDD) who experienced significant levels of early adversity. 59 depressed
adolescents (16.25+1.29 years; 37 female) completed a high-resolution T1-weighted MR scan at 3T and
the Childhood Trauma Questionnaire (CTQ), which examines severity of emotional, physical, and sexual
abuse, and emotional and physical neglect. We used FreeSurfer version 6.0 to estimate cortical and
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subcortical gray matter morphometry and applied ENIGMA MDD's BrainAge algorithm to estimaﬁ%??iﬁ
age. We examined linear associations between each CTQ subscale and the residualized brain age score
after accounting for chronological age. Brain ages ranged from 7.73-42.69 years (mean: 23.52 + 7.38
years). Greater severity of emotional abuse was associated with a younger brain age (B=-0.54, p<0.05.
Although sex did not moderate this association, this effect was significant only in girls (3=-0.64, p=0.01),
not in boys (B=-0.36, p=0.54). Consistent with recent reports showing that childhood abuse is associated
with delayed brain maturation in girls, we found that greater severity of emotional abuse is associated
with delayed maturation in depressed adolescents, and further, that this effect was driven primarily by
girls. Our results underscore the importance of considering type of childhood adversity in attempting to

understand the nature of altered brain maturation in depressed adolescents.

1-G-119 Adversity before birth alters but does not accelerate infant functional networks
Ashley N', Regina Triplett’, Lourdes Bernardez', Rachel Lean', Sydney Kaplan', Dimitrios Alexopoulos',
Jeanette Kenley', Dominique Meyer', Tara Smyser’, Joshua Shimony', Barbara Warner', Deanna Barch',
Joan Luby’, Cynthia Rogers', Chad Sylvester’, Christo

"Washington University in St. Louis

Early life adversity (e.g., poverty, stress, trauma) is linked to poorer outcomes later in life and its impact
on functional brain networks can be seen in childhood. One potential mechanism proposes that
adversity activates the hypothalamic-pituitary-adrenal stress pathway and prematurely accelerates the
maturation of functional networks. We investigated whether an effect of prenatal exposure to adversity
on functional networks: 1) could be detected at birth and 2) reflected accelerated maturation during
gestation or infancy. As a part of the Early Life Adversity and Biological Embedding study, we
oversampled mothers facing adversity during pregnancy and measured whole-brain functional
connectivity MRI in their healthy, term-born infants after birth (n=262). Survey, health, and
demographic measures were incorporated into two latent factors of prenatal adversity: Social
Disadvantage and Psychosocial Stress. Support vector regression (SVR) was applied to detect
multivariate patterns of infant functional connectivity related to each factor. Functional networks of
offspring at birth differed as a function of the social disadvantage (R2 = 0.29; p<0.001), but not the
psychosocial stress (R2 = 0.04; p=0.03), experienced by mothers before birth. Brain maturity estimated
from functional connectivity with SVR was not significantly related to disadvantage or stress suggesting
that, unlike postnatal adversity, prenatal adversity may not accelerate functional networks near birth.
However, the effects of prenatal disadvantage were most pronounced in "late developing" networks like
the fronto-parietal, ventral attention, dorsal attention, and default mode networks, potentially setting
the stage for altered trajectories later in life. These findings provide insights into when and how
functional networks begin to diverge in the context of adversity while prompting further investigation
into the persistence and malleability of these effects beyond infancy.

1-G-120 Prenatal maternal cortisol predicts network-level functional connectivity in neonatal
offspring

Max Herzberg', Muriah Wheelock’, Ronald McCarthy', Sydney Kaplan', Jyoti Arora', J. Philip Miller!, Tara
Smyser', Erik Herzog', Sarah England’, Peinan Zhao', Cynthia Rogers', Barbara Warner', Christopher
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Smyser!, Joan Luby', Deanna Barch’
"Washington University in St. Louis

Intro: A growing literature has reported a role for cortisol in shaping brain development prenatally,
implicating maternal cortisol production in early neurodevelopmental outcomes (Sandman et al., 2016).
One recent study reported links between prenatal maternal cortisol production and neonatal amygdala
functional connectivity in a seed-based analysis (Graham et al., 2019). It is not yet clear whether these
effects extend beyond cortisol receptor rich subcortical structures. Method: Maternal cortisol
production, measured as diurnal area under the curve one day each trimester and averaged across
trimesters, was associated with neonatal functional connectivity strength (M=41 weeks postmenstrual
age) in 179 dyads. We used a published enrichment procedure to identify network pairs associated with
prenatal maternal cortisol (Wheelock et al., 2019). A thresholded correlation matrix of prenatal
maternal cortisol production with the neonatal connectome was used in two network-level tests, a 2-
test and a hypergeometric test. Only network pairs showing more associations than expected based on
10,000 permutations in both tests are reported. Maternal socioeconomic status and infant birthweight,
sex, age, and motion during the scan were covariates. Results: Maternal prenatal cortisol was associated
with temporal default mode, anterior default mode, motor, and subcortical networks of an age-specific
network assignment (Kaplan et al., 2022). Maternal cortisol production was positively associated with
subcortical-subcortical connectivity (p=.018) and negatively associated with temporal default mode-
motor network (p=.046) and temporal default mode-anterior default mode connectivity (p=.043).
Discussion: These results extend the previous literature, indicating that prenatal maternal cortisol
production is associated with neonatal functional connectivity in subcortical and default mode networks
and may provide insight into early neural determinants of risk for psychopathology.

1-G-121 Associations between Functional Brain Network Organization in Youth and Multi-
Domain Resilience to Neighborhood Disadvantage

Jessica Bezek', Scott Tillem', Gabriela Suarez', S. Alex Burt?, Alexandra Vazquez?, Kelly Klump?, Luke
Hyde'

"University of Michigan, ?Michigan State University

Resilience is a dynamic process defined as the ability to adapt positively in the face of adversity. Though
a few recent studies have identified neural markers of resilience in cognitive and affective networks,
limited work has been done in this area, and the broader network organization supporting resilient
outcomes in youth remains unknown. Moreover, most previous work defines resilience as the absence
of psychopathology, which does not account for behavioral research showing that resilience exists
across multiple domains (e.g., social and academic). Thus, we used graph analysis to examine the brain
network organization/topology associated with multiple domains of resilience in a sample of 555
adolescent twins (10-17yrs) recruited from neighborhoods with above average poverty levels. We used
factor analysis of parent, teacher and adolescent reports to identify a general factor of resilience and
three distinct factors: psychological, social, and academic resilience. Next, we conducted graph analysis
on functional connectivity data from resting and task-based MRI (with task effects removed). Initial
analyses using multilevel models to account for the nested nature of the data (and controlling for age,
gender and race/ethnicity) revealed that differences in information flow (i.e., global efficiency; § = -0.18,
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p =.003) and overall organization (i.e., small world propensity; 8 =-0.19, p =.004) of the frontoparietal
network, a network implicated in executive functioning, were associated with the general factor of
resilience. Future analyses will examine the brain network topology associated with specific resilience
domains and explore whether these associations are moderated by the level of adversity faced by the
youth. This work will provide a novel analytical approach to better understanding the neural
architecture supporting resilience in at-risk youth experiencing chronic neighborhood disadvantage.

1-G-122 The developmental effects of neighborhood disadvantage on functional brain
network organization in youth

Cleanthis Michael', Scott Tillem', S. Alexandra Burt?, Kelly Klump?, Luke Hyde'

"University of Michigan, ?Michigan State University

Early adversity is generally associated with altered neural structure and function supporting cognitive
and socioemotional functioning. Few studies have specifically examined how neighborhood
disadvantage influences brain development or how it relates to the broader topology of brain networks
and functioning. Further, as windows of maturation and plasticity differ across brain systems,
disadvantage may exert unique effects on brain organization depending on the timing of exposure. This
study leveraged a longitudinal community sample of 557 twins sampled from neighborhoods with
above-average poverty levels to evaluate the association between neighborhood disadvantage and
adolescent (10-17y) network topology. Using resting-state fMRI and task-based fMRI with task effects
removed, we employed graph theory to quantify (a) the degree to which the entire brain segregates into
distinct networks (modularity, system segregation) and (b) the influence of four cognitive-affective
networks on information flow across the brain (betweenness centrality). Initial multilevel models
revealed that greater neighborhood disadvantage in adolescence was associated with lower modularity
(B =-0.09, p =.012) and system segregation (B =-0.14, p = .002). These findings remained above and
beyond family income, family education, harsh parenting, parental depression, age, sex, race, graph
density, and head motion. By contrast, adolescent neighborhood disadvantage was unrelated to the
betweenness centrality of the frontoparietal, salience, default mode, and subcortical networks (all p's >
.076). These findings suggest that neighborhood poverty in adolescence may influence the topology of
the entire brain rather than the centrality of specific cognitive-affective systems. Future analyses for Flux
will compare associations between neighborhood poverty in childhood versus adolescence with network
organization to explore potential sensitive periods in the topological embedding of disadvantage.

1-G-123 Is pubertal status in the early teens a risk factor for later internalizing symptoms in
LatinX populations?

Ailan Kalledat', Alexis Silvera', Stephen Rauch', Katherine Kogut', Kim Harley', Linda Wilbrecht’, Brenda
Eskenazi', Julianna Deardorff

'UC Berkeley

Puberty is a time of physical and psychological change and there is large individual and ethnic variation
in pubertal development. How pubertal status relative to peers affects mental health is a major
question. Although studies examining puberty and internalizing symptoms have yielded inconsistent
results, there are data that suggest children whose pubertal status is higher than their peers may
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experience increased risk for internalizing issues. However, much of the prior research has beenNMMENLE
conducted among children in urban areas and has not always included diverse samples. Low-income and
Latinx youth are particularly understudied. The present study focused on Mexican-American youth living
in a predominantly agricultural area of California who participated in a longitudinal study called the
Center for Health Assessment of Mothers and Children of Salinas (CHAMACOS). We examined the
association between pubertal status, measured using Tanner staging at 10.5 and 12 years in girls and 12
years in boys, and development of anxiety and depression at 16 years measured using BASC-2 child self-
reports. Models were conducted separately for boys and girls and adjusted for prepubertal BMI and
other key covariates. We hypothesized that children with more advanced pubertal status would have
higher anxiety and depression scores at 16 years. Using linear regression analyses, we found that among
(N=240) boys in the CHAMACOS sample at 12 years of age, higher Tanner scores of genital development
were positively associated with greater anxiety scores at age 16. Among girls, we found no significant
association between Tanner stage at 10.5 (N=252) or 12 (N=274) years of age and anxiety or depression
at 16 years. These findings contrast with our predictions for girls while supporting a relationship
between early puberty and later anxiety in boys. Future research should further examine effects of

advanced pubertal status among Mexican-origin boys, a vastly understudied population.

1-G-124 Neighborhood disadvantage moderates the association of systemic inflammation
with neural activation during receipt of reward in adolescents

Justin Yuan', Saché Coury’, Tiffany Ho?, Jessica Buthmann', Rajpreet Chahal', Jonas Miller’, lan Gotlib
'Stanford University, 2University of California, San Francisco

Introduction: Higher levels of peripheral inflammation have been found to be associated with alterations
in reward-related neural circuitry, including the nucleus accumbens (NAcc). Neuroimmune research
suggests that exposure to deprivation, including socioeconomic adversity, disrupts the normative
communication between the immune system and brain function; however, few studies have examined
whether experiences of deprivation impact the link between inflammation and reward-related neural
circuitry. Here, we tested this hypothesis in adolescents. Methods: 83 adolescents (50F/33M; 15.6+1.1
years) were recruited from the San Francisco Bay Area. We computed a deprivation composite score
from neighborhood-level indicators of adversity, including poverty, unemployment, and housing burden
(CalEnviroScreen 3.0). Peripheral inflammation was assessed with C-reactive protein (CRP) derived from
capillary blood. Participants completed an fMRI monetary incentive delay task where we estimated
bilateral NAcc activation during anticipation of rewards (vs. neutral) and receipt of rewards (vs. neutral).
We conducted multiple regression analyses to assess whether CRP was significantly associated with
NAcc activation to rewards, and whether deprivation moderated that association (a=0.025). Results:
CRP was positively associated with NAcc activation during receipt of rewards (=0.31; p=0.02). There
was a significant interaction between deprivation and CRP levels ($=-0.23; p=0.02): this association was
weaker in adolescents who experienced greater deprivation. All NAcc activation-related analyses during
anticipation of rewards did not yield significant results. Discussion: Elevated systemic inflammation may
sensitize neural activation during the receipt of reward in adolescents. Importantly, experiences of
deprivation may weaken this association, providing possible evidence that deprivation may disrupt
communication between immune system functioning and reward-related neural circuitry.
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1-G-125 Neural correlates of cortisol regulation: Examining associations among markers of
stress reactivity in adolescent females

Meredith Gruhn', Adam Miller!, Matteo Giletta?, Paul Hastings3, Matthew Nock?*, Karen Rudolph?®,
George Slavich®, Mitchell Prinstein’, Margaret Sheridan’

"University of North Carolina at Chapel Hill, 2Ghent University, 3University of California, Davis, *Harvard
University, *University of Illinois Urbana-Champaign, SUniversity of California, Los Angeles

Research has increasingly focused on neural and physiological indices of stress reactivity as potential
markers of psychopathology risk in youth, including altered recruitment of the salience network (i.e.,
amygdala, putamen, insula), as well as blunted or heightened cortisol production. However, the
association between these neural and biological stress response systems remains poorly understood.
The present study examined associations between cortisol reactivity to the Trier Social Stressor Test
(TSST) and neural activity in response to viewing negative images in a sample of 122 adolescent females
(M =12.74 years, SD = 1.92) at elevated risk for depression. Area under the curve with respect to
increase (AUCIi) was computed to capture cortisol reactivity, current depression symptoms were
assessed via parent- and self-report on the Mood and Feelings Questionnaire, and differences in BOLD
response during contrasts of negative > neutral images as a function of AUCi were examined. Whole-
brain analyses revealed that AUCi was associated with increased activity in the temporoparietal junction
(TPJ)-- part of the human ventral attention system associated with detecting salient external stimuli and
mentalizing. Further, increased TPJ activity was linked to elevated depression symptoms in this sample
(B =.25, p=.01), and a subsequent mediation analysis demonstrated a significant indirect effect of AUCi
on depression symptoms through TPJ activity (B = .02, SE =.01, 95% Cl: [.003, .036]). Planned analyses
will examine associations between activation in the TPJ and additional regions of interest (e.g., salience
network) with risk for multiple forms of psychopathology. Findings contribute to a growing field of
research connecting physiological and neural stress response systems, and suggest that these markedly
different forms of emotion reactivity may rely on shared mechanisms, particularly in adolescent girls at
risk for internalizing psychopathology.

1-G-126 Neural and Neuroendocrine Predictors of Maladaptive Emotion Regulation in
Adolescents during the Covid-19 Pandemic

Katherine Carosella', Salahudeen Mizra', Zeynep Basgoze', Kathryn Cullen’, Bonnie Klimes-Dougan’
"University of Minnesota

Objective: The onset of the Covid-19 pandemic introduced and worsened stressors for many, but the
impact on mental health may be particularly severe for those with a history of difficulties regulating
emotions, such as non-suicidal self-injury (NSSI). The purpose of this study was to evaluate if
physiological and neural indices of stress system functioning predicts employment of maladaptive
coping strategies during the early months of the pandemic. Methods: Sixty-five female adolescents
(mean age 16.19 y) were part of a large longitudinal study enriched for NSSI. Prior to the pandemic,
hypothalamic-pituitary-adrenal (HPA) axis activation in response to a social stressor and amygdala
activation in response to an emotion matching task were assessed. In July-August 2020, participants
were asked to report on NSSI engagement, coping, and difficulties in regulating emotions. Multinomial
logistic and linear regressions were conducted to determine if physiological and neural stress markers
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predicted continued engagement in NSSI and emotion regulation difficulties during the pandemiN(E:U.R?IfﬁEeNLE
impact of discordance between cortisol and brain metrics (values split at the median into high and low
groups) on pandemic outcomes were explored via chi-squared test and ANOVA. Results: Blunted HPA
activity predicted increased difficulties in emotion regulation (b =-0.297, p = 0.029). Increased right
amygdala activation predicted cessation of NSSI behaviors (b =-0.748, p = 0.020). Discordance in HPA
and brain metrics (high cortisol, low connectivity) was found to occur more frequently in those with a
history of NSSI, but did not differentiate between those who ceased or continued engaging. Conclusions:
These results give insight into differential coping responses in the context of a time-locked, shared
stressor. Additionally, they suggest premorbid markers of the biological stress system functioning that

may be key for identifying those who are in the greatest need of intervention.

1-G-127 A data-driven, biopsychosocial approach towards an environmental risk score (ERS)
of depression in late childhood and early adolescence

Eileen Xu', Miruna Barbu', Stephen Lawrie', Heather Whalley'

'The University of Edinburgh

Objective: Though significant advances have been made in probing the genetic architecture of
depression, the resulting polyge