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Abstract

Adolescence 1s a time of increased independence, leading to changes
in decision making, learning, and memory. Cognitive changes in
adolescence are supported by brain development 1n earlier-

Experimental Methods

e Continuing work on this project will examine how the
developmental changes 1n tissue 1ron that exist
throughout adolescence impact reinforcement

1. Literature review to understand knowledge gaps.
2. MRI scans to collect brain data: structural (brain anatomy) and functional (brain activity)

developing reward-sensitive regions like the striatum which promote 3. Raw 1mages were preprocessed using the software tool tMRIPrep [6]. learnine and memo
risk-taking and later-developing prefrontal cortical regions which 4. Visual quality control checks to ensure successful fMRIPrep outputs. Unsuccessful outputs were S ty ,
support executive control [1]. These differences make adolescents noted via quantitative rating and qualitative comments for review and possible reprocessing or * The itellectual merits of this study are:
especially sensitive to reward. To understand and study reward exclusion. O Better understanding of how adolescents learn and
processing in the adolescent brain, we used magnetic resonance 5. Planned analyses of tissue iron will calculate signal for each region of interest to determine how why they may take risks,
imaging (MRI) to measure striatal tissue iron n a developmental tissue iron concentrations change with age and relate to learning performance. o Increased knowledge about the development of
sample (N = 105, range 7-24 years, Mean Age = 18.71 years, Ng,,,. different parts of the brain at different times and
= 57). Tissue iron accumulation acts as a proxy for dopamine indicates steps taken this summer implications for learning and memory,
sypthesm, allowing us to study the relationship between dopamine, R o Dt of Particioant + Broader impacts of the study include: implications for
reinforcement learning, and memory [2]. MRI quality control (QC) g€ and >ex vistribution or Farticipants . . L.
. L . 21 - — education strategies, mitigating substance use, and
1s necessary to ensure that data acquisition and preprocessing steps “ - 105| - Sex , o q , oot Ltaki
. . . oq e . emale€ = -
were performed correctly, improving data reliability and signal to 0 181  Mean = 18.71 years — :4 1dentitying and promoting adaptive risk-taking.
. . . . = SD = 4.28 years
noise ratio. Specifically, we checked fqr alignment betweer} expected 8 15]  |Range = 718 to 24.9 years
and available data, correct segmentation of gray and white matter, 2
accuracy of mapping from subject to standard space, presence of g 12 References
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curiosity, learning and memory, and risk-taking.

 Behavioral changes 1n adolescence are driven by increased
sensitivity to reward, and supported by brain development 1n
regions such as the striatum [3].

 Dopamine is a key neurotransmitter involved with striatal reward
signaling for learning, memory, and risk-taking. [4]

* Brain tissue 1ron accumulation measured via MRI has been used to
study dopamine signaling [2].
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