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Recording Setup IV
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Local field potential is the sum of all potentials generated by axons, somas and
dendrites in the vicinity of the electrode.

The spatial extend of correlation of these signals is frequency dependent!

spikes (1kHz) 1y (30-70 Hz) 5 (1-4 Hz)
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Task

» Task: Detect peaks, seizure-like bursts & characterize them. Provide
GUL.

» Contraints:
» many channels
> high sampling rate

> high heterogeneity

» Existing toolboxes are
> proprietary or vendor specific
» scale specific (Single Unit vs. EEG/MEG)
> quality-wise insufficient
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Semi-automated data analysis pipeline with Ul.

» Currently supports MultiChannel Systems 256 electrode MEA

Input File Path: 27T15-12-0952_Epileptoform.hS

Filetype: @ Multi Channel Systems

File path: /home/ someusernane/ sync fwarkspace/nb_tue/3/1_lerche/data/2823-10-27T15-12-0952_Epileptoforn. hs

Progran Version Coment  MEA System Nane M

Type  Stream #ch

#nalog Data Acquisition (1) Electrode Raw Datal 252

15/30



MEA LFP Analysis Toolbox

Software

MEA LFP Analysis Toolbox Il

> Allows graphical selection of electrodes and time window

Select the desired electrodes and time frame

Select Image File:

/31 | _full contr_gamma_adj bright.tif

Apply electrode and time window selection
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» Preprocessing: Electrical humming filter, bandpass filter,
downsampling

Remove Electrical Humming:
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» Exploration: raw signal plots, absolute amplitude video, PSD,
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» Analysis: Peak detection with threshold based on std or moving
average, burst detection based on moving average and moving std
(instead of peaks)

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

[E—

HE
[
ii
H
HH

21/30



MEA LFP Analysis Toolbox

MEA LFP Analysis Toolbox VIII

3500

2500

2000

1500

3500

3000

2500

2000

Amplitude (V]

1500

1000

500

22/30



MEA LFP Analysis Toolbox

MEA LFP Analysis Toolbox IX

3500

3000

2500

2000

1500

1000

3500

3000

1500

Amplitude (4]
g %

1000

500

Time [sec]

23/30



EA LFP Analysis Toolbox

MEA LFP Analysis Toolbox X

'| i




MEA LFP Analysis Toolbox

MEA LFP Analysis Toolbox XI

3000

2000

1000

-1000

2000

3000

2000

1000

Amplitude (V]

-~1000

2000

20
Time [sec]

25/30



MEA LFP Analysis Toolbox

Software

MEA LFP Analysis Toolbox XII

4000

3500

3000

2500

2000

1500

1000

000

3500

3000

2500

2000

Ampiitude (1]

1500

1000

“Time [sec]

26/30



MEA LFP Analysis Toolbox

MEA LFP Analysis Toolbox XIII

» seizure-like event quantification:
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» Transfer Entropy, Granger Causality and CSD

» Group analysis

» Other setups: CMOS, deep brain stimulation electrodes
» in-vitro/MEA - in-vivo/Tetrode correlation

» 2-Photon Ca®* imaging
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