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Introduction

e Regular physical activity is known to improve learning, memory, and executive
function through increased hippocampal volume and enhanced synaptic function
especially during adolescence when brain development is most dynamic
(Erickson, 2011).

SNP x Sport GWAS:
e No SNPs passed the significance threshold (p = 5e-08) for the
interaction term, but 15 SNPs passed a threshold of p = 1e-06

MOST PATHWAYS MAPPED BROADLY TO SYNAPTIC FUNCTION,

Results

NPC3 DISTRIBUTIONS FOR SNPS IN ENRICHED PATHWAYS REVEAL SIGNIFICANT DIFFERENCES
BETWEEN SPORTS AND NON-SPORTS GROUPS
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Significant Pathways with 30% gene overlap and the Top Odds Ratio Using Fisher’s Exact:
1. Positive Regulation of Cell Growth, Developmental Growth, and Axon Extension
2. Neuron Projection Extension, Axon Extension, and Developmental Growth
3. Dendrite Extension, Developmental Growth, Cell Growth
4. Modulation of Excitatory Postsynaptic Potential, Regulation of Trans Synaptic Signaling
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Conclusion

e We hypothesize that sports participation interacts with genetic variation to influence learning
and memory through pathways like collagen activated signaling, tube formation, and synapse
organization.

e Genes known to be involved in learning and memory (eg. APP, TGFB1, WNTS5A, CDH13,
INPP5K) and novel learning/memory candidates (eg. SDK2, EZR, OLFM1) demonstrated
significant differences in NPC3 scores in the two groups

e Hippocampal microglia CCL4/TNF signaling suggests a role in neuroinflammation.

e Overlap with mTBI gene networks highlights shared key drivers (eg. NAPB, NSD, NDRG4) for
cognitive resilience and repair.
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