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Targeted electrophysiological recordings =Prl
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Gortical activity maps EPFL

Whisker
1-1.03s

Probe locations Auditory
0-0.03s

ALM
wM2
wS2
wS1
A1

AAP (Hz) [
5 5

Ghaderi et al., in prep EPFL-CDN dataset — Context Delay Neuropixels



P3STHS for correct trials cPrL
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Gontext decoding - Go tone vs Nogo tone
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Temporal correlation of population activity =PrlL
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spnatiotemporal optogenetic inactivation =Prl
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w == EPFL_CDN
w = data_electrophysiology
sub-PGE019_s5es-20200904T224847-processed-behavior.nwb
sub-PG019_ses-20200906T170456-processed-behavior.nwb
sub-PGE027 ses-20210403T116220-processed-behavior.mwb
sub-PG027 ses-20210404T111739-processed-behavior.nwb
sub-PG028_ses-20210318T163504-processed-behavior.nwb
sub-PG028_ses-20210319T1350422-processed-behavior.nwb
sub-PGE030_ses-20210405T163808-processed-behavior.nwb
sub-PGE030_ses-20210406T164509-processed-behavior.nwb
sub-PGE030_ses-20210407T211250-processed-behavior.nwb
sub-PG030_ses-20210408T223046-processed-behavior.nwb
sub-PG030_ses-20210410T012800-processed-behavior.nwb
sub-PG032_ses-202107/11T170822-processed-behavior.nwb
sub-PGE032_s5es-20210712T185829-processed-behavior.nwb
sub-PG032_ses-202107/15T223447-processed-behavior.nwb
sub-PGE038_s5es-20210316T152753-processed-behavior.nwb
sub-PG038_ses-20210317T180556-processed-behavior.nwb
sub-PGEOGT_ses-2022021T222307-processed-behavior.nwb
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Python code - Tam Nguyen

Using a specified time binning as well as initial and final window, we will further process the arrays and dataframes into binary signals and trial-sliced tensors:

1. spikes_raster : a Time x Neurons tensor containing the unit activation (binary signal)

2. trial_spikes : a Trial x Neuron x Times tensor containing the unit activation (binary signal)

3. trial_behavior : a Trial x Behavior x Times tensor where the indexing of the behavior is specified in behavior_keys
4. behavior_keys : indexing map for the behavior in trial_behavior

dt = 0.002 # 2 ms bins

dt_behavior = int(np.round(1000x*(behavior_df.time[1] - behavior_df.time[0])))/1000 # rounded to nearest ms
initial _window = 1.

final_window = 0.

spikes_raster = get_raster(spike_times, spike_clusters, dt)

trial_spikes = get_trial_spikes(spikes_raster, trial_df, dt, initial_window, final_window)

trial_behavior, behavior_keys = get_trial_behavior(behavior_df, trial_df, dt_behavior, initial_window, final_window)

def compute_PSTH(trial_spikes, trial_mask=None):
return np.mean(trial_spikes, axis=0) if trial_mask is None else np.mean(trial_spikes|[trial_mask], axis=0)

time = np.linspace(-initial_window, 2+final_window, trial_spikes.shapel[-1])
time_behavior = np.linspace(-initial_window, 2+final_window, trial_behavior.shape[-1])
areas = cluster_df.area.unique()

trial_mask_hit = np.logical_and(trial_df['trial_type'l == 1, trial_df['lick'] == 1)
psth_hit = compute_PSTH(trial_spikes, trial_mask_hit)

plt.figure(figsize=(10, 6))
for area in areas:
plt.plot(time, psth_hit[cluster_df.area == areal.mean(axis=08), label = area)
max_value = max([psth_hit[cluster_df.area == areal.mean(axis=0).max() for area in areas])
plt.vlines([@, 11, ymin = @, ymax = max_value + 0.001, colors='k', linestyles='dashed"')
plt.xlabel("time [s]")
plt.ylabel("firing rate [Hz]")
plt.title("Grand PSTH for Hit trials per area")
plt.xlim( [-initial_window, 2+final_window])
plt.ylim([@, max_value + 0.001])
plt.legend()
plt.show()
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Thank you!
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