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Abstract

Analysis of sleep data using Neuroscore v.30
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1 Open the file using File — Open Recording — Browse — Open

2 Remove unused signals using the right side tools “sighal & data” and unselect all
markers:
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3 Identify the EEG and EMG signals by adjusting the time windows:
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4 If the signal is unusable, just move to another recording. Here the top signal is EMG and
bottom is EEG. You can see clear changes in EMG corresponding to movement and nice
oscillation in EEG, the signal is as expected.

protocols.io | https://dx.doi.org/10.17504/protocols.io.81wgbxjdolpk/v1 April 10, 2024 3/14



https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.81wgbxjdolpk/v1

€3} protocols.io Partof SPRINGERNATURE

5 You can adjust the vertical scale for each signal using the right+click on the axis and
scale to fit.

6 Once the signal is identified, you can proceed to sleep scoring. The built-in sleep scoring
allows perfect scoring of frontal cortex EEG/EMG.

BB G - Experiment 7 (Suncay, May 28 J023) - Keurcicoee
File  Edit Dats  Wiew  Anabysis  Fepars | Tools | Help )
AddSheet = | 1 & W P | InWindo Plugine.. igrals = futo SAtAL I Scaleanl | I+ B T L &
m All Signals Spectrur Beport

Import/xport Setings...

T - . T T
ET ‘iiews Log Files 12114 B =T
12140 P [ Fodent Scoing 2 Visual Tuning___| 12:15PH
[ Secp Stegng &b Ogtons...

o.sj.““ L = .,hm‘u C lﬂlﬂ. s .Ji.h.-hl.ﬂu..l.l

7 In inputs signal, select EEG channel for both Cortical EEG and theta EEG, EMG for EMG

and activity for activity. Adjust the vertical scale to confirm the selection of correct
signals.
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8 In scoring rules, select “score active wake as awake.”

A A A

b

Detection Levels Scoing Rules  Arfact Detection  Stage Transtion Probabilties  Advanced
| Score active wake 28 wake

[] Discriminate SWSto SWS1 and SWS2. By checking this box, Rodent SieepEx should be used for reporting and viewing aptiona

Vizke Percertage (W+AWE |50 SWSPercentage: [0 |

Active Wake Percartage: 30 SW31 Percentage: |50

Paradaxical Skeen Percantage: |50 SWS2 Parcentage: |70

Score Percentage Order: Active Wake - Wake ->Paradoxical -» SW3

9 In artifact detection, select the threshold based on the signal of the recordings. Move the

time windows to avoid cutting off signals.
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Detection Levels Scoring Fules  Atfact Detection | Stage Tranakion Probabilties  Advanced

[ Detect EEG Anfacts

EEG Atfact Threshokd: 0.5 my

[ Detect EMG Atifacts

EMG Atifact Thresheld: |0.5 m

10 Select the stage transition as below:

Detection Levels  Scoring Rules  Arfact Detechon  Stage Trenstion Probabiltes  Advanced

Frem:To Wake petve SWS Foradaical
Wake . 100] | 100] 30| | 50
heiveWake [ 00| [ 100 | | 70|
WS 80| | 80| 100 | 50|
Paradasical Sleep | 0| | 70| 90 [ 10|
(k| In advanced, select delta oscillation starting at 0.5Hz.

Detection Levels  Scorng Rules  Artfact Detection  Stage Transttion Probabities  Advanced

Fawer Bands

12 Press score study.

Cantibution Factors
Deka SEG Contrbution Factor: e
Theta/Deka EEG Contribution Facter %
EMG Contrbution Factor: | 100] %
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N pretocol has been executed in thia seasion Cancal
Detectr St e 01:20:0 - Input Coical EEG = 1 EEG [RAW-1, Channs] 240%)
" =aae 012003 - It Thets EEG = 1 EEG (RAW-1, Channel 2453
Rodere Seoring 2 Fivahad

01:20:02 - Input M=ck EMIG = | EEG (RAW. Channs! 2200)
01:20:02 - npd Activdy = £ Achuiy (ACT, Channed 2431)
01:28:08 - Created szamng: Radent Sconng 2

01:28:02 - Suczess! Inbalinng detector Fodent Sconng 2 fv. 10405
|E|I'2I!.'|:l‘3 -0.04s

13 You should have sleep scoring for all your recordings on top of the signals.
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14 Extract the data.
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E 62 - Experiment_1 (Sunday, May 28, 2023) - Neuro5c
Edit Data View Analysis Repors

File

=
=

|AddSheet ~|| ] 5 | | 9

_-.’ In Window

Signal Sheets

Empty Signal Sheet Cird+T

All Signals
Bandpass Filters
EEG EMG Template

Overview Sheets

[

Empty Overview Sheet
Sleep Overview

Data Sheets

Empty Marker Grid

Empty Signal Grd

30m Bouts Grid Extend
30m Bouts Grid Trim
30m Bouts Grid

30m Stage Gnid

EEG Statc Grid
Reports

TR

Marker Report

Rodent Sleep Statistics Report
Rodent Sleep Statistics Report Ex
Rodent Sleep Report

Large Animal Sleep Report
Rodent Sleep Report Ex
Rodent Sleep Bouts Report
Rodent Sleep Bouts Report Ex
Seizure Report
report_sleep_daniel

test daniel

report_sleep_EMG
test_emg_eeg_sleep
test_report

hallunigenesis

15 Select the data that need to be analyzed:

protocols.io | https://dx.doi.org/10.17504/protocols.io.81wgbxjdolpk/v1

April 10, 2024

8/14


https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.81wgbxjdolpk/v1

@ protocols.io Part of SPRINGER NATURE
- time stamps normally 20s

-sleep scoring S is NREM, P is REM, W is awake and X is artifact
- select add column — select EMG channel — select statistical Root Mean Square
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B8 - Experiment_1 (Sunday, May 28, 2023} - MeurcScore

File Edit Data View Analysis Reports Tools Help

 Add Sheet ~ | ] [T |l 7 | InWindow: [30s <[/ &
w All Signals | Rodent Scoring ETuning,/ Signal Grid

[k Add Column - | [ Remove [% Properties B Reorder Columns | [2€] Expi

P _ 1 EEG (RMS,
[20] Time Stamp Rodent Sleep 22'5}

0 12:10;00 PM 5 6,671e-05
1 12:10;20 PM 5 6,718e-05
2 12:10:40 PM 5 G, 76%9:-05
3 12:11;00 PM 5 G, 734e-05
4 12:11;20 PM 5 5,953e-05
5 12:11:40 PM 5 G,62%:-05
[ 12:12;00 PM 5 0.,0001223
7 12:12:20 PM 5 &, 463e-05
8 12:12:40 PM 5 &,391e-05
g 121300 PM P 6,376e-05
10 12:13:20 PM P &, 406e-05
11 12:13:40 PM ] &,145e-05
12 121400 PM 5 &,052e-05
13 121420 PM ] 6,674e-05
14 121440 PM 5 &,99:-05
15 12:15:00 PM 5 7. 195e-05
16 12115120 PM 5 7. 006e-05
17 1211540 PM ] 7.325e-05
18 12116:00 PM 5 6, 7459e-05
19 12116120 PM ] 6,777e-05
20 12116140 PM 5 6, 946@-05
21 1211700 PM 5 6,961 8-05
22 12117120 PM P 6,7 7e-05
23 12117140 PM 5 6,0358-05
24 12118:00 PM g 6,221m-05
25 12118120 PM 3 6, 292m-05
26 12118140 PM g 6,807e-05
27 12:19:00 PM 3 7.235e-05
28 12119120 PM P 7.063e-05
29 12119140 PM P 6, 767e-05
30 12120000 PM g 6, 7259805
31 12120020 PM g 6,4758-05
32 12120140 PM g 6,801e-05
33 12121100 PM 5 6,87 1e-05
34 12121120 PM P 8,3618-05
35 12121140 PM P 8,134e-05

12122:00 PM P 9,025e-05
a7 12122120 PM P 8,028e-05

12122140 PM P 8,914e-05
9 12:23:00 PM b 7. 4548-05
an 1209990 BM 5 A Adl et

protocols.io | https://dx.doi.org/10.17504/protocols.io.81wgbxjdolpk/v1 April 10, 2024 10/14



https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.81wgbxjdolpk/v1

€3} protocols.io Partof SPRINGERNATURE

16 Copy this to excel:
a) Using the time you can extract the total number of sleep events, number of Awake,
REM and NREM and thus express it onto %

. L]
Wi T g 1Lt
R e cisring g

aa

i

T

BLIE L0 moue s Sesed W
tmem v o wawan W
IMED TS -
L 140 ]

il

imem  rwWbss Eane

b) You can extract the % of time in dark/light phase based on the timestamps
c) You can average/stdev EMG signal and thus express is as a z score

=AVERAGE(I:I)

E F G H I J
mean RMS EMG I E.EIET-‘iEIE-ZS.l
STED RMS EMG 6.85335E-05
MUMBER EVENTS 4172
COUNT IF SLEEP 2343
CONT IF rem 735
COUNT IF Wake 1090
* TIME SLEEP 56.16011505
% TIME rem 17.61744966

®KTIME Awake 26.22243528
number of RBD events 0
% OF rbd EVENT 0

[

start light

start dark :

Sleep event during light 1253
Wake event during light 440
REM event during light 319
Sleep event during dark 10490
Wake event during dark 650
REM event during dark 416
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=STDEWV(I:1)

Using the z-score of the EMG, you can detect significant increase (SD >2SD) during REM

Formula Bar

|
mean RMS EMG
STED RMS EMG
MUMBER EVENTS
COUNT IF SLEEF
CONT IF rem
COUNT IF Wake
% TIME SLEEP
* TIME rem
#WTIME Awake
number of RBD events
% OF rbd EVENT
start light
start dark
Sleep event during light
Wake event during light
REM event during light
Sleep event during dark
Wake event during dark
REM event during dark

J

2.96749E-05
| E.EEBBSE-CSII

4172

2343

735

1040
56.16011505
17.61744368

26.22243528

[T ==

7:00:00 AM

events. This will be the rem sleep behavior disorders events.
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=COUNTIFS(H$23:H$1p48576,"P",1$23:1$1048576,">2")

__ COUNTIFS(criteria_range, criterial, [criteria_range2, criterial], [criteria_range3, ..)

mean BN ENIG

STED RMS EMG

MUMBER EVENTS
COUNT IF SLEEP

CONT IF rem

COUNT IF Wake

% TIME SLEEP

% TIME rem

#®TIME Awake
number of RED events
% OF rbd EVENT

start light

start dark

Sleep event during light
Wake event during light
REM event during light
Sleep event during dark
Wake event during dark
REM event during dark

maouse n 5220:00 PM
2 5:20:20 PM
5:20:40 PM

5:21:00 PM

5:21:20 PM

5:21:40 PM

5:22:00 PM

5:22:20 PM

5-27-40 PM

WA WA A A

K
296 7/29E-U0
6.85335E-05
4172
2343
735
1080
56.16011505
17.61744966
26.22243528

|H$1:iES?E, ‘I

7:00:00 AM
00 FM
1253

440

319

1050

650

416

1.10E-05
9.97E-D6
1.16E-05
1.06E-05
1.0BE-05
9.68E-06
9.72E-06
9.44E-06
9 ROF-NAI
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=(110*100)/15
| F | | H | | ] K |
mean RMS EMG 2.96749E-05
STED RMS EMG 6.85335E-05
NUMBER EVENTS 4172
COUNT IF SLEEP 2343
CONT IF rem 735
COUNT IF Wake 1090
% TIME SLEEP 56.16011505
% TIME rem 17.61744966
%TIME Awake 26,22243528

number of RBD events
% OF rbd EVENT

start light

start dark

Sleep event during light
Wake event during light
REM event during light
Sleep event during dark
Wake event during dark
REM event during dark
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