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Overview

This manual is a quick guide to getting started on analyzing your neural recording data.

Once you have collected your data using NeuroPhys or JAGA basic softare with our hardware
JAGA16, you can import your data into NeuroSorter (NeuroSys, LLC) for offline in-depth analysis.

The data acquisition software NeuroPhys has online spike sorting capabilities. This is a popular
tool for many neurophysiologists as online spike sorting feature is a tremendous time-saver.

Please contact us at software@jinga-hi.com or tom.neurosysllc.com with your inquiries.
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Getting Started
Once you have installed NeuroSorter on your computer,

1. Open NeuroSorter by double-clicking on icon.

2. You will have a window with a row of tabs as shown below. The tabs are briefly described below.
tabs

[5] Spike Sorter - g

File Edit View Tools About
R .
Spike Sorter " Waveform/event Browser | Cross correlations | Headerinfo | v X

[¥] Piot unsorted units

Stat/stop audio | (] Slow audio 5x

[ Show event number

[ Staircase Plots.
EE

| Creck alinodes | | Uncheck al |

[-]
D yai X grid Ous
Select time range 2 x
Q Q A 00h:00m:00s:000ms
| |G

Spike Sorter
Select this tab if your data is spike-sorted data.
Waveform/event Browser

Select this tab if your data is raw (not spike sorted) or is LFP/EEG data.

Cross correlations

This tab will show the correlation of spikes on a longer time scale.

Header info
Select this tab if you want to obtain basic file information (e.g. sampling rate, bit resolution, file-
creation time, maximum voltage range).
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3. Select file obtain from NeuroPhys, by going to File>Open

File | Edit View Tools About
Open... v

Open Selective vent Browser | Cross correlations ]/ Header info

Save (new file)
Save Without Events
Export to CSV

Close o

Exit

[ staircase Plots

Check all nodes Uncheck all "

4. NeuroSorter automatically detects the number of channels that were used in your recording and lists
them in the left-most panel. In the example below, there are 16 channels listed. Click to select the
channel of interest.

list of channels

7] Ci\Users\Mee Choi\Desktop\Neural Recording\Fei_2014-1222-1217_Subject1.plx -
File Edit View Tools About
(R i
Spike Sorter |~ Waveform/event Browser | Cross correlations |~ Header info |
[Choose chamelto anaivze | [ tkd 676 points [|FESXEEENNINE .nsorted units 151, unit B
Single channel 1, (1,543 wavef¢ # spikes: 382 # spikes: 0
Single channel 2. (6.705 wavefc P2 ~ spikes spikes
Single channel 3, (3 wavefoms; 0-100.0 ms 0-100.0 ms
Single channel 4, (1,142 wavefc T
Single channel 5. (813 wavefon
Sngle channel 7, (862 wavefon )
Single channel &, (57 wavefomn Coe o
Sngle channel 5, (5,792 wave: 676
Single channel 10, (1,969 wave
Single channel 11, (139 wavefo|
Single channel 12, (17 wavefon
Sngle channel 13, (2.789 wave
Single channel 14, (1,575 wave| Zoom |16.00
Sngle channel 15, (1,888 wave vaidat
Single channel 16, (853 wavefo Judo z00m, e
[v] TimeRange
Addto unsorted Zoom 3200
Invalidate Asto,
Zoom
Revaldate Chammel 1
Gan 1
Select time range 2 x

Q Q 00h:00m:005:000ms. 00h:00m: 105:000ms
< .
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Analyzing your spike data

click this tab main panel ISI panels

2] C:\Users\Mee Chi\Desktop\Michelle_2015-0213-1404_Subject1_Ephys.plx
File E View Tools About

Cross correlations | Header info

Channel 1 29554 points - SN It unsorted units
— floikes: 28191
f e 221 ms

{ Trodainess

dots shown
29554

Qe

Zoom 38.05
Auto zoom

i aveform/event Browser |

Invaiidate
V] TimeRange
Zoom|64.00

&2 Click Time Range for

Zoom

Add to unsorted

Invalidate .
Revaldate e S p! kes
Gain 1

Select time range

Q Q 00h:05m:53s:494ms 00h:06m:035:494ms
< | |

2 x

Drag with mouse to zoom in and out. zoomed-in view panel
Change width to control amount of data displayed.

If you are working with data that has already been spike sorted, select the tab Spike Sorter and you will
see a window like this:

On the left panel Choose channel to analyze, select the channel of interest. The following is a
description of what is going on in each of the panels:

Main panel

a. This window shows a collection of dots. Each dot represents an identified spike event. The x and y
axis can be a PCA component in one direction or timestamp.

b. You can zoom in and out of this image using the bar located at the bottom of the screen. The width

of the red line indicates the slice of time; by dragging your mouse over the red line, you can control
the width and hence the amount of data that is displayed.

Zoomed-in view panel

In this bottom-right panel, you will see individual waveforms as you zoom in and out using the time bar.

ISI panels

a. The top-right section of the screen shows 6 separate ISl (inter spike interval) histograms.
b. The first ISI window shows the result of analyzing the entire data set. Here, you can again use (roll)
the mouse to zoom in and out of the data.
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C.

In the figure above, you can see an ideal data set. The plot shows exponential decay - this

corresponds to environmental noise, and there is a lack of data points in the initial time points (few
mseconds). This “dip” corresponds to the latency period during neural activity, and is characteristic

of recording data when a single neuron is being detected.

If you want to select a portion of data for further analysis, click on an empty ISl box, then click Add
to unit A. Move your mouse to the main window and circle the region of interest. The corresponding

data will be automatically selected and will be displayed on a new ISI window.

In the example below, the selected region in the main panel is shown in red. The corresponding

histogram is also displayed in red.

2] C:\Users\Mee Choi\Desktop\Michelle_2015-0213-1404_Subject1_Ephys.plx - s IEH
File Edit View Tools About

& R |6

‘ Spike Sort vent Browser Cross correlations | Header info
- R

WIl:1, unsorted units IS, unit B
# spikes: 0
0-100.0 ms

Choose charir® 29554 points - [
Single channel g

de 1
Single channel 2

Single channe! 3, (0 waveforms
Single channel 4, (0 waveforms

& | PcA2 v

& | Trodainess

dots shown
29554

Q&

Zoom |38.05

Auto zoom Invalidate
[¥] TmeRange

Zoom|64.00

A

Auto
Zoom

Add to unit "A"

Remove from a

Invalidate

Revaldate Chamel 1

Gain 1
Delete unit a

Select time range 1 x

00h:00m:00s:000ms 00h:00m: 10s:000ms
CNIC T
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Analyzing raw or LFP data

If you are importing raw or LFP/EEG data, you will select the tab Waveform/event browser. This
window will look as shown below.

select this tab — list of channels m— ZOOM in With your mouse
(5] Ci\Users\Mee Coi\Desktop\cs_150504_jaga_rat_vpm\2015-0504-1813_Subject1_Ephys_raw.plx - a
File Edit View Tools out
=R &
Spike Sorter )1 Browser | Cross ions | Headerfbfo | - X
] Piot unsorted unts [Continuous channel ID 4 ~
[Time 00h:00m:28s:715ms
IDataGapEnd
Sat/sopaudo |[] Sowasdo s [0 5% lRaw
[] Show event number a2
Raw3
Rawd
[] Staircase Plots Raw5
L = >
Expand tree i [Ra@ 200ms .
Z

Checkalnodes | | Uncheckal | [E5inious channel ID 4, Raws
= Continuous channels ~| |Time 00n:00m-28s:715ms
[¥IRaw1 (2558000 samples; Sample 1148582
[VIRaw2 (2558000 samples; | |Sample In Window: 73337

....... Vokage: -119.591uV
< > t + | { |

LFP: Raw3 (2558000 samples) A
LFP: Raw4 (2558000 samples
LFP-: Raw5 (2558000 sampl -

LFP: Raws (2558000 samples) Yoria s
LFP: _ Raw7 (2558000 samples) V' - A . X grid 200ms
Select time range 2 x

Q Q 00h:00m: 265:88 1ms 00h:00m: 30s: 157ms
< ||

Top panel: The top panel displays the channels used for recording. NeuroSorter software will
automatically detect the channels from your data file. You can select a channel for analysis by clicking
on it.

Bottom panel: The bottom panel displays data corresponding to the channel you selected. Place the
mouse on the top panel and scroll the mouse to zoom in and out. The image displayed on the bottom
panel can be zoomed in to further identify the region of interest. An example is shown in the figure
below.

] Ci\Users\Mee Choi\Desktop\Michelle_2015-0213-1404 Subject1_Ephys.plx - g
File Edit View Tools About
(SR S
Spike Sorter ) Wi Browser | Cross ions | Headerinfo | v X
[Time _00h:05m:54s:806ms ~
Plot unsorted units Sample 14192181 lUnit 1- ; : . . . .
Unit 1a 1 1 : i 1
Start/stop audio | [] Slow audio 5 v | . . T ) ) . )
W e IDataGapEnd 1 B L T 1
[ Staircase Plots . : . ! . .
Expand tree: I:l X grid 1s 5:54s 5:85s 5:565 5:57s 5:58s 5:50s 6:00s &01s &:02s 5:03s
| Creckcalinodes | [ Uncheckal | IG5 crammal 15 1. Spiet, it
unsorted units
Spike channels
Event channels Time 00h:05m:555:025ms
Sample 14201017
Sample In Window: 61266
Spike: _Channel 1 (29554 spikes). un:
Spike:  Channel 1(29554 spikes), unit|
Evert: DataGapStart (297 everts) B )
Event: DataGapEnd (297 events) Yard 10w
[ | & Autoscae yis Xgridts
Select time range 1 x
Q Q e —
| |
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Converting file to csv format

Saving spike-sorted data into a csv format (comma separated value) enables your data file to be
exported to other programs.

To save, go to File > export to csv. The format for csv output will be detailed in a separate file (see
NeuroPhys_output_csv_format.pdf).
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