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Table S1. Summary of impedance results across days 

 

 

Neural Recordings & Data Analysis 

Recorded neural signals were acquired using a Multi-channel Neural Acquisition 

Processor (MNAP; Plexon Inc, Dallas, TX). Neural electrophysiological data for all 16 

recording channels were amplified and bandpass filtered; single and multi-unit recordings 

were sampled at 40 kHz and bandpass filtered from 450-5000 Hz, while local field 

potentials were sampled at 1 kHz and bandpass filtered from 1-500 Hz.  During recording 

sessions, animals were placed in an electrically shielded recording booth and multiple 30-

second segments of continuous neural recordings were taken. After initial electrical 



referencing to a stainless steel groundscrew, a common average reference was utilized in 

software to reduce correlated sources of noise as outlined in Ludwig et al.
[4]

 

Neural recording segments were analyzed offline using custom automated 

MatLab (Mathworks Inc., MA) software, as described in detail elsewhere 
[5]

.    In 

summary, an amplitude threshold window was set 3.5 standard deviations above and 

below the mean of the sample distribution.  For each peak exceeding the threshold 

window, a 2.4 ms candidate waveform snippet centered on the absolute minimum of the 

waveform was removed from the recorded segment and stored.  The amplitude of the 

noise voltage for every recording site in each recorded segment was calculated after all 

candidate waveforms had been removed.  

After initial principal component analysis and fuzzy C-means clustering 
[5]

, 

waveforms with a cluster membership index of greater than 0.8 were used to determine a 

mean waveform for a cluster. Signal amplitude for a cluster was defined as the peak-to-

peak amplitude of the mean waveform for each cluster.   

The signal-to-noise ratio (SNR) for a given cluster was defined as follows: 

SNR = Signal Amplitude / (2 * Calculated RMS Noise Voltage for Recording Site) 

Clusters were then separated into one of four categories based on calculated SNR.  

Clusters with an SNR of greater than 4 were categorized as quality units.  Clusters with 

an SNR between 3 and 4 were categorized as moderate units.  Clusters with an SNR 

between 2 and 3 were categorized as poor units, while clusters with an SNR of less than 2 

were not considered units.  These four categories correspond well with observations of 

unit quality based on signal-to-noise ratio made in similar recording studies 
[5, 6]

. 




