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B I O
Dr. Qi Yuan is a Professor of Neuroscience at the Faculty of 
Medicine, Memorial University of Newfoundland. She completed her 
Ph.D. at Memorial University and pursued research training at RIKEN 
Brain Science Institute, the Marine Biological Laboratory at Woods 
Hole, and HHMI/UCSD. Her research centers on the molecular and 
circuit mechanisms underlying learning and memory, with a 
particular focus on experience-dependent plasticity, neuromodula-
tion, and the formation of memory-encoding neuronal ensembles. 
Dr. Yuan’s work has advanced the understanding of associative 
learning and memory extinction across the lifespan, integrating 
behavioral, electrophysiological, and single-nucleus multiomic 
approaches. Her recent publications highlight novel insights into 
synaptic, molecular and gene regulatory processes supporting 
memory formation. In parallel, her research explores how early 
neurodegenerative changes, particularly in the locus coeruleus, alter 
cognitive function and resilience. Dr. Yuan currently holds a CIHR 
Project Grant and an NSERC discovery grant, and has contributed 
over 60 peer-reviewed publications. She has been recognized with 
the CIHR New Investigator Award, the Dean’s Excellence in Research 
Award, and a JSPS Invitational Fellowship. She also serves as 
Associate Editor for Frontiers in Cellular Neuroscience and Editor for 
Scientific Reports, contributing broadly to the neuroscience 
community through editorial and grant review activities.

A B S T R A C T
Learning when to let go of fear is important for adapting to a 
changing world. One way to measure this flexibility is through 
extinction learning, where old fear memories lose their power. In 
this talk, I will explore how aging and complex learning affect the 
brain’s ability to update fear memories, focusing on two important 
areas: the basolateral amygdala (BLA) and the posterior piriform 
cortex (pPC), a part of the sensory system. Our research in rats 
shows that aging weakens a key brain process called NMDA re-
ceptor-dependent synaptic plasticity in the pPC, making it harder 
to extinguish old fears, but boosting this process can help restore 
flexibility. We also found that creating new, layered fear memo-
ries (through second-order conditioning) depends on coordinat-
ed changes between the amygdala and sensory cortex. Together, 
these studies highlight how brain plasticity supports memory 
updating throughout life, and how strengthening these pathways 
could help maintain mental resilience during aging.

O B J E C T I V E S
•	 Explore how the brain adapts and let go of fear, and why this 

becomes harder with age.
•	 Reveal how memory networks in the brain link experiences to 

create complex associations.
•	 Highlight how understanding memory flexibility could lead to 

Plasticity and Flexibility: 
How the Brain Updates Threat 
Memories Across the Lifespan


