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Introduction 
• The prefrontal cortex (PFC) is heavily involved in exerting inhibitory control over 

behaviour and making executive decisions
• The PFC is one of the last brain regions to develop, and perturbations during its 

development are related to mental health problems 
• A differential susceptibility model of adolescence would postulate that the 

environment affects adolescent outcomes more than adult outcomes regardless of 
whether the context is positive or negative, so adolescents should theoretically 
express more environmentally-related genes relative to children and adults 

• Differentially expressed genes are those that are up/down-regulated in one group 
relative to another

• Enrichment analysis uncovers gene functions that are over-represented in a set of 
genes

Differential Gene Expression in the 
Adolescent Prefrontal Cortex

Experimental Questions

• Experiment 1 – How does the 
number of differentially (DEx) 
expressed genes change across 
the lifespan? 

• Experiment 2 – Are the genes that 
are differentially expressed in 
adolescence environmentally-
related?

Methods
1. Retrieve dorsolateral PFC RNA-

seq control samples of from Jaffe 
et al., 2018 

2. Run differential expression 
analyses comparing gene 
expression in 2 select groups 
(e.g. female adolescents vs. 
female adults) 

3. Perform enrichment analyses

Experiment 2 Results

Conclusions
• Gene expression patterns change notably across the lifespan, with 

females aged 16-18 years showing the most differential expression
• Female adolescents do not differ from children or adults in 

expression of environmentally-related genes
• Male adolescents express more environmentally-related genes 

relative to both children and adults, but the networks involved 
change from childhood to adulthood

• Further research should be conducted to determine whether these 
gene expression changes correlate to certain positive or negative 
life outcomes 

Experiment 1 Results
The number of DEx genes in each 
age group relative to adults aged 30-
40 years was graphed across time in 
years for male and female samples.
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