
Background:
Olfaction is uniquely linked to emotional processing, with odors capable of triggering vivid memories and strong affective
responses. In disorders such as PTSD, neutral odors can evoke traumatic recall. Despite this, the neural pathways integrating
olfactory and emotional information remain poorly understood. The nucleus of the lateral olfactory tract (NLOT) is well positioned
to mediate this interaction, receiving input from both olfactory regions and the basolateral amygdala

(A) Schematic diagram of the experimental setup showing two water
ports, each adjacent to a petri dish containing an odor source. (B)
Timeline of the odor-aversion conditioning paradigm. On Day 1, mice are
habituated to two odorless water ports. On Day 2, both ports deliver water
with the same novel neutral odor (green). On Day 3 (conditioning), mice
are exposed to a different odor (red) at the ports and receive an injection
of lithium chloride (LiCl), associating that odor with malaise. On Day 4
(test), mice choose between the LiCl-paired aversive odor and a neutral
odor. (C) Control mice avoid the LiCl-paired odor, showing successful
odor-aversion learning. Mice with chemogenetic manipulation of NLOT
activity during conditioning fail to show this avoidance, despite intact odor
identification (red) . 

NLOT activity is necessary for odor- aversion learning
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(A) Example LOT-evoked EPSCs (top) and EPSPs (bottom). Gray: single trials; black: average. Red: response with CNQX and APV. Blue ticks: light
pulses. Inset: LOT-evoked EPSCs in PC neurons. (B) Distribution of LOT-evoked EPSC amplitudes and reversal potentials. Red line denotes the
median. (C) Example BLA-evoked EPSCs (top) and EPSPs (bottom). Gray: single trials; black: average. Red: response with CNQX and APV. Blue
ticks: light pulses. (D) Distributions of BLA-evoked EPSC amplitudes and reversal potentials. Red line denotes the median.

NLOT connects both to the olfactory bulb (OB) and the basolateral amygdala (BLA)
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We hypothesize that the NLOT links odor identity to emotional
valence, as its disruption impairs aversive learning without
affecting odor detection.We further propose that coincident OB
and BLA activation induces synaptic plasticity in the NLOT,
strengthening olfactory inputs and enabling odor–emotion
associations. Future work will define spike-timing–dependent
plasticity rules and test neuromodulatory control of this process.

Proposed Mechanism & Future Directions
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