Decoding the Corticostriatal Dynamics 1n Tic Expression
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Introduction Results
Motor tics are sudden, brief, repetitive movements that constitute the main A. The population activity events in the Cortex precede the Striatal events.
symptom of Tourette syndrome. Multiple lines of evidence support the Population Activity
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involvement of the Basal Ganglia, and specifically the Striatum, in the ik R —— Cortex n=266
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expression of tics. We utilize new technologies that enable wider spatial -
temporal coverage of the Cortex and the Basal Ganglia to explore wide scale 9 . L
interaction during tic expression. s, '
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disorders in GABAergic disinhibition animal models. <
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Previous studies demonstrated that Bicuculline injection to the Dorsal Striatal peaks vs Cortical peaks (time intervals)
Striatum 1nduces tics 1n rats [1].
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We implant a Neuropixel (1.0) probe in Ketamine-Xylazine anaesthesized rats. =
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Using long shank configuration, we record multiple brain structures: Primary £ 0.005 -
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,. . , —-200 —150 —100 -50 0 50 100 150 200
Interval [mSec]
‘?rm B. The average 5000 - Average Firing Signature
neuronal signature . X
centred on tic Cortex :
= . 6000 - . .
events 1n the . ¢ W !
Cortex, reveals — gsoo) ~TTTTTTTTTTTTTT T m e m e
y=H PO - g -~——v-= P .-
B £ 1 1 a 5 o o ¢
neurons with high %, St . eyt
temporal ' R IR
empo . | swm e & o .3 ‘
correlation to the o oy e St Ne ., .
@ & ® .
Cortex tic-related ~ 2° -, Y o« " .
neural activity. R T R o R I R I
-0.10 —0.05 0.00 0.05 0.10 0.15 0.20 0.25 0.30
Time [sec]

C. Studying the salient neurons 1n the signature reveals striatal neurons that

correlate with tic-related neural activity, as well as other neurons that
Brain Histology ‘ Neuropixel Probe correlate with what, we hypothesize, 1s Ketamine related neural activity
[3].
Analysis Methods -
Data is acquired before and after the injection. s — S
1. Spike Sorting - Individual neurons are identified using KiloSort 4 and
manually tested for stability across the experiment period. Each neuron 1s Rx o B x mEBa R x =
assigned a depth corresponding to the recording site closest to the neuron. =:~.,u:§“?'3%53’;:::;:” ;%%.
2. High Synchrony Events (HSE) - Using the detected spikes and depths, we ‘-é;z“{‘”g N ;ﬁi‘t
identify HSE in the Striatum and Cortex which are periods where multiple 0
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3. Firing Patterns - We search for typical
patterns around the HSEs. We represent each ring Fettems: Sicucdline fnduced Ties
spike as a complex number of magnitude 1 and ) o
whose phase represents the firing time. Each _
neuron 1s then represented by the sum of all 1ts H FNTEN.
firing events in the window. We average the “W ______
signatures of all events in the observed period A I A A RN ST
to obtain the typical firing signature and reduce
the variance of the pattern [2]. 5 o om
4. Salient Neuron Units - We examine the patterns for neurons that are
synchronous with the HSE. Su mma
ry
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