Variability 1n the Internal Dynamics of Our Brain’s Compass
Benjamin Hartwick, B.A. & Sc. Cognitive Science | Supervised by Gilberto Rojas-Vite, Adrien Peyrache

Introduction Methods

The brain’s head-direction system works in a compass-like method to provide us the * Single cell electrophysiological recording in the i Neuron speed reported in the HD system matches approximate speeds of
ability to navigate surroundings while awake and dreaming. Anterodorsal Nucleus of the Thalamus (ADn). head-turning behavior during wake. This finding confirms previous work
W s 0 showing the head direction system of ADn can inform the brain of changes in

Head direction cells work by activating when we face a specific direction in our * Silicone probes implanted in 5 mice. W angular position during exploration?.
environment. ‘ ‘

* Recorded neuron data while exploring a Im x 1m area. Il asn B Fas e A key finding is that head direction cells seemed to work similarly when
We studied these cells during periods of wakefulness, dreams (REM sleep), and deep SR g awake and dreaming but acted differently during deep sleep. This offers
sleep (SWS) to further understand the dynamics of this crucial navigation system.  Histology to confirm position of the probe in ADn. S ST SE information regarding the brain’s relative functions during different states of

consciousness, from everyday activities to dreaming.
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Another point of interest 1s the emergence of animal BO710 as an outlier 1n
wake and REM speed analysis. Further investigation 1s required to determine

@ \ @ possible factors to explain variance.

Although neurons were selected based on their gaussian fit, future work
should select based on a more precise metric such as head direction information.

Results Further Directions

 Filter data to include only cells with precise head direction information.
Neuron Tuning Curve Neuron Autocorre]ogram Speed of the Needle . . .
* Compare wake periods before and after sleep to investigate effects of
sleep periods on cell properties during wake.
207 161 * Analyze data from additional brain areas to explore the prevalence of the
found effects throughout the head direction system.
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> b * Analyze data from animals over extended periods of time (weeks) to
S 10 E . investigate the effect of long-term learning and age on dynamics of the
o0 = head direction system.
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= - * Review literature to provide additional context and further understanding
N — N . of current and future findings.
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Tuning curve displaying the preferred firing Autocorrelogram displaying the duration of a As representation of the head direction passes
direction of a cell while exploring. Width cell’s firing each time it is activated. Duration through a cell’s receptive field, how fast does
calculated at 50% of a Gaussian peak. derived from time constant 7 of an exponential fit. the cell fire?
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