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Required Software

adobe premiere VirtualDub

—— GraphPad .
el ¥ PRIM
VERSIONE 6

www_originlab.com




Cardiac rhythm analysis pipeline

Video recording @ frame rate

of 60 fps
Convert video into image r | Microscope
sequence frame-by-frame A1 R e ¢ body
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Extract the dynamic pixel
changes from images

1

Calculate heartbeat frequency

@ ORlGIN 91 7 by Short-time Fourier transform

Data Analysis and Grophing Software

-ﬁv: Gpplii M — Perform statistic analysis




Checking Interesting Time Point

fl * Drag Video File to Adobe
Premiere

* Click Ctrl+N to make
sequence

B ¢ Check interesting time point




Export Video File

* Click Ctrl+M to render video
e Select AVI video format

e Set in and out point to determine
video length and point

 Click export to render the video

00:00:10:00




File Edit View Go Video Audio Options Tools Help

E‘E Open video file

Look in: ‘ Chranology1

File name:

Files of type:

Automatically load linked segments

All types (*.avi," divx,*. mpg,* mpeg,” mpv,“miv,*

[ Ask for extended options after this dialog

Convert to Uncompressed Format in VirtualDub

ick Ctrl+O to select the video file
ick F7 function key to convert the

ile format to uncompressed AVI



Open the Video File with Imagel

[¥ (Fiji Is Just) Image)
Edit Image Process A

e Click File + Open to Select Video File

— e Select the VirtualDub converted video
pen... Ctrl+O
g;’:: ::iples crshto e |n AVI Reader of Imagel, choose the frames selected
Open Recent * and uncheck all the boxes
Import ’
cl Ctri+W i X -
o~ ' in: | || Chronology1 T ek M " AVI Read »
| Close Al Ctri+Shift+W Lookin: | || Chronology Y] emeim eader
Save Ctrl+S

Save As , Q‘"""“"e” I I i I First Frame: |1
.Revert Cll+R i ““"“’" Last Frame: |299

Page Setup... » n — = wm“' k=

2 » I~ fUse Virtual Stack

Export . T;: I I W [~ Convertto Grayscale

Quit Network [ Flip Vertical

20m.avi 25m.avi 30m.avi

Fix Funny Filenames I [ B open |
Make Screencast Fescitpe:  [AlFies () B Cancel OK | Cancel |




Select Region of Interesting (ROI) in Image)

| File Edit Image Process Analyze Plugins Window Help

d8lcio <« ]Aalo]) ejs/wssal | e Use *Oval* brush selection to
(Fiji Is Just) ImageJ 2.0.0-rc-61/1.51s; Java 1.8.0_66 [64-bit]; . o o

5 choose ROl in specific heart area
(atrium or ventricle regions)

+*,
+4,

0x480 pixels;, RGB; 394MB

 The ROI can be specified in atrium,
ventricle or the entire heart region
to measure the beating rate




Use Time Series Analyzer V3 Plugin

- Pi. — O X || BFro.. — O X | . o .

MultipleKymograph st [onosmom sy ] ¢ Choose Time Series Analyzer V3 plugin

MultipleOverlay ; o : Update . CI k py d d y

Multiview Reconstruction » Recenter Parameters Delete IC A Button to Choose ROI

NeuronJ Get Average ——— .

Optic Flow . Get Total Intensity :)“335'”‘; e Click “Get Ave rage" to get the peak and
Reset i

PV ' Translate ROi's I Properties... d ata

Process * | I Add on Click l ieid . e Click “ ” .

Rekoni) | B Porsist More » ick “Save” in the peak window to keep

Registration » | Newthread for measuring S the data for further analysis

SPIM Registration 4 T ——— e . ] . .

Segmentation b | |auwsnassn oiaoss s 2 o After this analysis, the dynamic pixel

Skeleton ol M ! change can be extracted

Stack Deflicker ﬂ

StackDifference | g

Stacks » i

Stitching vl E

Time Lapse ’ - u




15
16
17
18
19
20
21
22

A
Time

0.034483
0.068966
0.103448
0.137931
0.172414
0.206897
0.241379
0.275862
0.310345
0.344828

0.37931
0.413793
0.448276
0.482759
0.517241
0.551724
0.586207

0.62069
0.655172
0.689655
0.724138

B
AOm

132.5756
128.7311

127.563
125.5168
124.3739
124.1513
124.1807

123.958
123.5168
124.4118
126.4958
127.6597

129.521
131.6765
131.1513
128.3571
127.1218
126.4706
125.3698
124.4664
123.6261

X

C
A5m

121.4167
122.8802
122.1198

122.375
125.1667
128.7031
125.9323
123.9063
124.1719

123.724
122.8646
122.5781
122.2083
120.2292
122.0781

122.724
122.6615
125.4844

129.099
125.9948
124.6875

D
A10m

123,9664
123.4888
121.5336
120.1716
120.3134
122,0821
127.0597
128.5858
130.2798
130.7948
129,2761
125.6381
124.8396

124.944
124.7351
123.5485
122.7612
121.1903
123.0336
126.7873

128,806

Combine the data in Microsoft Excel

E
A15m

122,8646
122.1146
120.2188
119.0156

120.401
121.0365
122.0052
124.3073
125.1406
126.8594
126.0052
123.2135
123.3802
123.6563
123.4792
122.4688
121.6146
119.8854
121.8698

122,151
1245521

F
A20m

125,3867
129.4767
130.7767
131.5533
131.0167
129.0267
126.82
125.2167
124.35
122.7067
122,0633
121.5433
121.1567
124.1267
129.56
130.1433
131.5367
130.96
129.2133
128.1967
125.8767

G
A25m
123,1311
122.9726
122.1037
121.2896

121.247
122,9085
123.8781
125.1189

125.064
124.3598
123.,0732
122.8323
122.9634
122.6707
122.5884

122.439
121.7134
121.2409
121.8445
123.2622
125.0549

Atrium

Atrium Peak

Ventricle

Ventricle Peak

®

H
A30m
122,1574
121.9028
123.6852
128.8931
129.9722
131.5417
129.9769
128.0509
125.0926
124.0509
123,1204
122.3426
122.1019
121.2176
121.2222
123.9722
129.2593
130.1667
131.4306
129.14381
126.0833

e Make 4 sheets in Excel:

Atrium and Ventricle (from Plugin). Atrium Peak and
Ventricle Peak sheets for further analysis

e Time obtained from frame/29

(the video recording speed is 60 fps, but after video
output by Adobe Premiere the speed reduce to 29 fps)



@5 ORIGIN 91

Data Analysis and Graphing Software

Input The Data Into Origin 9.1

A(X) B(Y) C(Y) D(Y) E(Y) F(Y) G(Y) H(Y)
Long Name
Units
Comments
F(x) Time | AOm A5m A10m A15m A20m A25m A30m
1 0.03448 117.945 1256875 123.8114 129.58713  128.93047 132.49193  131.32558
2 0.06897 117.985  124.28438  123.11404 129.23106  128.23178 132.46774 131.59302
3 0.10345 117.705  123.25938 122.82895 128.87122 127.28146 132.66936 131.41861
4 0.13793 116.99 122.6375 122.46491 128.35606 126.27152 132.5242 131.84883
5 0.17241 117.82 122.65938 122.30264 127.28409 125.30132 132.57259 132.15117
6 0.2069 122.01 122.3 1 121.83334  125.98106  124.93378 132.06451 132.32558
7 0.24138 124,96 122.0125 124.42105 125.5303 124.2649 131.54033 132.08139
8 0.27586 125.595  123.91563  128.38597 124.67424  124.15232 130.85484 131.63954
9 0.31034 125.495 127.95 128.24562 123.88636 124.98676 129.79839 131.23256
10 0.34483 124.975 128.11563  128.26315 123.44697  129.96358 128.96774 130.37209
11 0.37931 124.545  128.24063  128.17105 124.61364  130.37418 127.77419 129.31395
12 0.41379 123.485 127.90625  127.57456 129.77652  130.75487 127.22581 128.44186
13 0.44828 121.5 127.61875 126.16228 129.73485 130.44371 127.02419 128.63954
14 0.48276 120.405 126.99062  125.11842 129.49243  130.00331 127.03226 132.03488
15 0.51724 118.97 125.84375 124.0307 128.97728 129.70198 129.68549 131.51163
16 0.55172 118.45 124.93437 122.71053 128.75 128.56291 131.58871 132.01163
17 0.58621 118.615  124.36875 12220175 127.84849  127.38742 131.95967 131.94186
18 0.62069 117.65 124.11875 121.4079 127.26894 126.41722 131.51613 132.11627
19 0.65517 118.66 123.50625 120.36404 125.76515 126.03642 131.89516 132.61627
20 0.68966 122.85 122.93125 120.35526 124.95454 125.46027 131.10484 132.54651
21 0.72414 125.17 122.79688 127.16228 124.43561 125.00862 130.20161 132.6628
22 0.75862 125.54 127.28125 128.58333 123.27273 124.27483 129.32259 132.34883
23 0.7931 125.515 | 128.59688 128.75 122.64015 126.82119  128.32259 131.89536
24 0.82759 125.13 128.51875 128.49562 122.43182 131.04967 127.26613 130.90698
25 0.86207 124.515 128.55313  128.19298 127.06061  131.02649 126.45968 129.32558
26 0.89655 122.95 128.19063 127.64035 128.92802 130.75829 126.18549 129.30232

<> \Sheet1/

 The data matrix is directly copy
from Excel and paste to Origin
9.1

* |n this case, we perform time
chronology analysis of zebrafish
embryo heartbeat for 30 min,
and calculate the bmp (beat per
min) at 0, 5, 10, 15, 20, 25 and 30
min time points.



@ ORIGIN 91

Data Analysis and Graphing Software

AX) | B(Y)

Long Name

Units

Comments

F(x)

1

O ~N®O WM

w

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

| <[> \Sheet1

Time
0.03448
0.06897
0.10345
0.13793
0.17241
0.2069
0.24138
0.27586
0.31034
0.34483
0.37931
0.41379
0.44828
0.48276
0.51724
0.55172
0.58621
0.62069
0.65517
0.68966
0.72414
0.75862
0.7931
0.82759
0.86207
0.89655

Jit - DABT\Video\2017\December\20171218 Heart Rate Chronology\Excel\20

Plot | Column Worksheet Analysis Statistics Image Tools Format Wind

Line

Symbal

Line + Symbol
Column/Bar/Pie
Multi-Curve

3D XYY

3D Surface

3D Symbol/Bar/Vector
Statistics

Area

Contour
Specialized

Stock

User Defined
Template Library...

1 Line

2 3D Trajectory

3 Colormap Surface with Projection
4 Double-Y

5 Color Map Surface

6 Scatter

7 Multiple Y Axes...

8 Bar

9 Column

10 Grouped Columns - Indexed Data...

b A A A A A A A A A . A A .

~ Line
' Horizontal Step
- Vertical Step

v Spline Connected

m A15m

B114 129.58713
1404 129.23106
2895 128.87122
6491 128.35606
D264 127.28409
3334 125.98106
2105 125.5303
B597 124.67424
4562 123.88636
6315 123.44697
7105 124.61364
7456 129.77652
6228 129.73485
1842 129.49243
D307 128.97728
1053 128.75
D175 127.84849
4079 127.26894
6404 125.76515
5526 124.95454

6228  124.43561

A20m
128.9304
128.2317
127.2814
126.2715
125.3013
124.9337

124.264
124.1523
124.9867
129.9635
130.3741
130.7549
130.4437
130.0033
129.7019
128.5629
127.3874
126.4172
126.0364
125.4602
125.0066

134

132

130 +

128

126 -

124 -

122 -

120

118 +

116

Make Graphic by using Origin 9.1

4
Time (sec)



@ ORIGIN ok Perform Short-time Fourier transform (STFT) to
T get heart beat frequency over time changes

wind ow

|

Short

Time

Amplitude

Frequency

Fourier

Transform

Time

Time



ORIGIN 91 Perform STFT by using Origin 9.1 software

Data Analysis and Graphing Software

aph Data | Analysis | Gadgets Tools Format Window Help . . . .
2w St ' m2E & aBme aluau sane  ® Click Analysis -> Signal Processing ->
fault: o -|[¢  Mathematics P22 6 — 05 T 0 & .
Data Maniulatin » STFT -> Open Dialog (for new setup) or
Fitting > .
Signal Processing [ 2 Smooth > <La St USEd> for preV|OUS SEtU p
134 - Peaks and Baseline > FFT Filters >
. 1 Peak Analyzer: <Last used>... IIR Filter...
132 2 Peak Analyzer: <default>... 1138 P| 1 <Lastused>
i 3 Peak Analyzer: <Last used> FET > Open Dialog...
130 - 4 Smooth: <Last used> Wavelet 4 r
] 5 STFT: <Last used> Convolution...
128 - 6 FFT: <Last used> 2D Correlation...
i 7 Descriptive Statistics: <Last used> Deconvolution...
126 - 8 Descriptive Statistics: <default>... soheencen
| 9 Normalize Curves: <Last used>... Correlation... i
10 Normalize Curves: <default>...
124 - Hilbert Transform...
T Envelope...
122 4 Decimation...
120 1l w
118
116
| ' | ' | ' | ' | ' | ' |
0 2 4 6 8 10 12

Time (sec)



Data Analysis and Graphing Software

B ! Signal Processing: stft

Dialog Theme  *

¢35 ORIGIN 911

Perform STFT by using Origin 9.1 software

Description Perform Short Time Fourier Transform

» Preview

Recalculate Auto b _
B Input |[Book1]Sheet1!B el
Imaginary || ‘1 k
Specify By Interval b
Sampling Interval 0.03448 Auto
FFT Length 2665 ~
window length 256 Auto
Overlap 128 Auto
Window Type Hanning b
Option Amplitude in dB b
Swap Time and Frequency | |
Output Matrix ||[<new>]<new>! 214
Create Image Plot v
[ ] Output Worksheet
Auto Preview Preview OK Cancel <

e Change the setup based on the need

e On this experiment, no need to change the
parameter (we use the default setting)



@ ORIGIN 91 Change Scale in STFT Result

Data Analysis and Grophing Software

o et '’ * | e When the scale range is too wide, it can
Select Others be a dj u Ste d
o * To change the X and Y scale double click
EITiT_Z;abEIS Type Linear v O n t h e g ra p h i C re S U It
T't:qight Rescale Auto v
Glrijs Reverse _ L
Line and Ticks =5 Major Ticks
Special Ticks Type By Counts -
Ap?}rliatl?Others count D
First Tick |
B Minor Ticks
Type By Counts v

oK Cancel Apply




ﬁ} ORIGIN 9] Changed Scale STFT Result

— Dot Analysis and Graphing Software

14.5 5

11.6

8.7 >3
C
O
=
(o
I 0
5.8 w 2
2.9 1
0.0 0
0 2 - 6 8 10 0 2 4 6 8 10

Time (sec) Time (sec)



Data Analysis and Graphing Software

View Graph Data

BBl =@

T Default: A -

Analysis | Gadgets Tools Format Window Help

q

Statistics

Mathematics

128 ~

126

124 4

122

120

118 1

116

114

Data Manipulation
Fitting

Signal Processing
Peaks and Baseline

1 Peak Analyzer: <Llast used>
2 Peak Analyzer: <Last used>...
3 Peak Analyzer: <default>...

4 Smooth: <Last used>

5 STFT: <Last used>

6 FFT: <Last used>

7 Descriptive Statistics: <Last used>
8 Descriptive Statistics: <default>.

9 Normalize Curves: <Last used>..

10 Normalize Curves: <default>...

|

P BER & ABF@e 8 AN E dlh TRE x|
:&v@-ﬁve:&:-—-o.s AT o -l Emlimx
>
> —8B
4 Multiple Peak Fit 4
Peak Analyzer > 1 <Last used>
Batch Peak Analysis Using Theme... 2 QuickPeaks (System)
Open Dialog...
I I I 1
6 8 10 12

Time (sec)

> ORIGIN 91 Use Peak Analyzer to detect the peak interval

e After select graphic, in tool box, use
Analysis -> Peaks and Baseline ->
Peak Analyzer -> Open Dialog (for
new setup) or Last used (for
previous setup)



@ ORIGIN 91

Data Analysis and Graphing Software

B ' Peak Analyzer —

Diglog Theme  *

Goal - Find Peaks

de

ﬁ e Treatment
ﬁ Find Peaks

Presy Mext Finish | | Cancel

|pa_goa|
Select spectrum data and Goal

Goal () Integrate Peaks

() Create Baseline

() auktract Basali
(®) Find Peaks ﬁ‘ml
() Fit Peaks (Pro)
Input [Graph1]111"B"

<

Setting up Peak Analyzer

134_ -~ N VIV S N ) ~J LS b WA =~
| RSIeRBINonNsNRBeRIeny |
132 - P T Tai | 0O Qb5 O BF O
130 ﬂ /\ ;\ (\ N h
128
126 -
124
122
120
118
116
| ! | ! | ! | ! | ! |
0 2 4 6 8 10

Time (sec)

__* To obtain time and

intensity of each peak, we
use “Find Peaks” function



@ ORIGIN 91  Merge atrium and ventricle rhythm

Data Analysis and Grophing Software

— Afrium
138 -
136 -
2 13-
2
g 1324
£
5 130+
X
0 g4
L [ —ptrivm
T 126 ——Venlricle
> , 119+ —I
L 9244 1 122
118 4 \ L
122 - | L
120 %‘1”' N 120
T T T T T 1 x
0 2 4 6 1 10 & 116 N A L
Time (second) 2 | | i1s
: 8 1154
. — Ventricle » ] ) | L
£ 1144 _
132 o L 116
1 @ 13- | I
o
2 130 > 1 [
g < 1124 _ 114
m e
T 1281 J
g 261 B L 112
S 110 . y . . . . . . i
g 0 2 4 6 8 10
5 124
% Time (second)
122 -
120 1
’ T v T v T Y T T 1
0 2 4 & 8 10

Time (second)



ORIGIN 91

Data Analysis and Graphing Software

TN
« | » \Sheet1 [Baseline_Data1)Peak_Centers

pex(X) @ pey(Y)
Long Name X Y

Units

Comments | Peak Centers of B Peak Centers of B
F(x)

1 0.27586 131.0714

2 0.72414 131.6807

3 1.24138 131.063

4 1.65517 131.563

5 2.17241 130.7899

6 2.58621 131.2689

7 3.03448 131.9286

8 3.44828 131.3782

9 3.93103 131.4874

10 4.34483 131.4328

11 4.82759 130.7731

12 5.31034 131.2143

13 5.72414 131.2605

14 6.17241 130.8151

15 6.65517 130.5714

16 7.10345 131.2899

17 7.55172 130.9748

18 8.03448 130.2143

19 8.44828 130.3698

20 8.93103 130.7395

21 9.34483 130.6807

22 9.82759 130.5966
23
24
25

R, " . W [ T G, TN ' . " Gp— S I T — S —
O o NN B WRNSA O P RNV AWN =

NSRS IS
M = O

Copy the Data for Further Analysis

Time
0.27586
0.72414
1.24138
1.65517
2.17241
2.58621
3.03448
3.44828
3.93103
4,34483
4.82759
5.31034
5.72414
6.17241
6.65517
7.10345
7.55172
8.03448
8.44828
8.93103
9.34483

PeakAOm .

131.0714
131.6807

131.063

131.563
130.7899
131.2689
131.9286
131.3782
131.4874
131.4328
130.7731
131.2143
131.2605
130.8151
130.5714
131.2899
130.9748
130.2143
130.3698
130.7395
130.6807

Minimize the graphic and open the sheet
Change the window into Peak Centers
Copy X and Y data and paste into Excel.

X as the peak time and Y as peak intensity



X Insert New Column in Excel

Time  [Peal % Cut * Insert new column between time and peak to

0.27586| 131 2 Copy calculate time interval
0.72414( 131 =

[y Paste Options:
1.24138| 13 N

1.65517| 13 D

2.17241 130 Paste Spedial...
2.58621| 131
3.03448| 131
3.44828( 131  Delete

10| 3.93103231  Clear Contents
11 4.34483 131. Format Cells...
12| 4.82759| 130
13| 5.31034 131
14| 5.72414)131  Hide

15| 6.17241/130  Unhide
16| 6.65517| 130.5714
17| 7.10345| 131.2899
18| 7.55172| 130.9748
19| 8.03448| 130.2143
20| 8.44828| 130.3698
21| 8.93103| 130.7395
22| 9.34483| 130.6807

Insert

W e~ wu; kW N =

Column Width...




A2

A
1 [ Time

XE

X

B C

Time Inter PeakAOm

2 | 0.27586

=A3-A2 | 131.0714

3 | 072414

1.24138
1.65517
2.17241
2.58621
3.03448
3.44828
10 3.93103
11 4.34483
12| 4.82759
13| 5.31034
14| 5.72414
15| 6.17241
16 | 6.65517
17 | 7.10345
18 7.55172
19 | 8.03448
20 | 8.44828

21| 8.93103
22 | Q124482

w0 o ~N g v A

131.6807
131.063
131.563

130.7899

131.2689

131.9286

131.3782

131.4874

131.4328

130.7731

131.2143

131.2605

130.8151

130.5714

131.2899

130.9748

130.2143

130.3698

130.7395
120 ARN7

D

10
11
12
13
14
15
16
17
18
19
20
21
22
23

A
3.93103
4,34483
4,82759
5.31034
5.72414
6.17241
6.65517
7.10345
7.55172
8.03448
8.44828
8.93103
9.34483
9.82759

B
0.4138
0.48276
0.48275
0.4138
0.44827
0.48276
0.44828
0.44827
0.48276
0.4138
0.48275
0.4138
0.48276

C
131.4874
131.4328
130.7731
131.2143
131.2605
130.8151
130.5714
131.2899
130.9748
130.2143
130.3698
130.7395
130.6807

-9.82?59ﬂ 130.5966

Calculate Time Interval

* In time interval column, use
formula: =(A3-A2) or two time
point that want to be analysed

* Drag down the formula and delete
the last calculation as it will show
false result



B25

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

A
3.93103
4,34483
4,82759
5.31034
5.72414
6.17241
6.65517
7.10345
7.55172
8.03448
8.44828
8.93103
9.34483
9.82759

e X ¥

B

0.4138
0.48276
0.48275

0.4138
0.44827
0.48276
0.44828
0.44827
0.48276

0.4138
0.48275

0.4138
0.48276

C
131.4874
131.4328
130.7731
131.2143
131.2605
130.8151
130.5714
131.2899
130.9748
130.2143
130.3698
130.7395
130.6807
130.5966

AVERAGE(numberl, [

Calculate Time Interval and Beat per Minute

B26

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

27

A
3.93103
4,34483
4.82759
5.31034
5.72414
6.17241
6.65517
7.10345
7.55172
8.03448
8.44828
8.93103
9.34483
9.82759

' X ¥

B

0.4138

0.48276
0.48275

0.4138
0.44827
0.48276
0.44828
0.44827
0.48276

0.4138
0.48275

0.4138
0.48276

0.454844

C
131.4874
131.4328
130.7731
131.2143
131.2605
130.8151
130.5714
131.2899
130.9748
130.2143
130.3698
130.7395
130.6807
130.5966

e Calculate average time interval by using
the formula: =AVERAGE(B2:B25) or the
average of selected time interval

e Calculate the average heart rate (bpm) by
using the formula: =60/average time
interval



Combine all the data in Excel

L2 < Je =AVERAGE(B2:K2)

A B C D E F G H | J K L
1 Fish1l Fish2 Fish3 Fish4 Fish5 Fish6 Fish7 Fish8 Fish9 Fish10 Average
2 |AOm 0402299 0422789 0474549 0424288 0.494828 0467242 0.45156 0.416792 0.466338 0_536398| 0.4557081
3 /ASm 0422789  0.388966 0472414 0488203 0.482759 0403735 0.505747 0.444992 0.488204 0.545639 0.464345
4 |A10m 045156  0.440439 0517242 0.55173 0.534483 0.41979 0.542146 0.495463 0.51341 0.555781 0.502204
5 |Al5m 0491833 0498276 0545639 0662561 0.509982 0.46798 0.577586 0517242 0.545639 0.578094 0.539483
6 |A20m 0471264 0553752 0.630541 0.650575 0.536398 0.499093 0.616092 0.559838 0625287 0655172 0.579801
7 A25m 0477586 0545639 0634483 0669951 0577012 0679045 0625287 05625 0616092 0732759 0.612035
8 |A30m 0484574 0545977 0625287 0627587 0672414 0.606896 0.645321 0.565923 0.593103 0.836991 0.620407
9
10 'VOm 0402759 0422789 0474549 0421289 0.499093 0467241 0.45156 0.416792 0.467242 0.535496 0.455881
11 'V5m 0424288  0.388965 0471264 0547667 0.509982 0.402299 0501724 0.446634 0.486388 0.545639 0.472485
12 |\V10m 0456486 0438871 1.030651 0.58215 0.536398 0.418291 0.542146 0.992337 0515326 0.557809 0.607047
13 |\V15m 0.605911 0.996552 1.091954 1.374384 0.543611 0.934866 1.155173 1.094828 1.090518 0.868965 0.975676
14 |V20m 0 0 0 0 0 0 0 0 0 0 0
15 |V25m 0 0 0 0 0 0 0 0 0 0 0
16 |V30m 0 0 0 0 0 0 0 0 0 0 0
17
18
19

IR RN
N | = O

5uM Astemizole BPM Chronology | 5uM Astemizole Time Interval | Control BPM Chronology C.. ® 4

Fs
w

e Combine all the data to make it easier to calculate the result
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Welcome to GraphPad Prism
Column tables have one grouping variable, with each group defined by a
column
A a
| —
| ¥ ¥
New Table & Graph L -
2 e Tl € Learn more
Xy
m Enter/import data: (®) Enter repicate valuss, stacked into columns
Grouped (C) Enter pawed of tepeated measures data - each subject on a separale tow
(O Enter and plot error values akeady calculated elsewhere
Contingency Enter: Mean, SD.N 7
Survival
Use sample data: () Fraquency distribution data and histogram
Parts of whole () ttest - Unpaired
O ttest - Pared
Existing File (O tbest - Ore sample
= ) One-wap ANOVA - Ordinary
EREREiee (O One-way ANOVA - Repeated measures
LabArchives OROC curve
O More sample data sets. w

Clone a graph

Graph portfolio

e New version avalable
Prism Tips Free update avaiable Cancel

Welcame to GraphPad Prism

B RM

New Table & Graph
XY
Column
Grouped
Contingency
Survival
Parts of whole
Existing File
Open a file

LabArchives

Clone a graph

Graph portfolio

New varsion avaiable

Prism Tips Free update avaiabls

e For endpoint analysis use “Column”

Select Table & Graph Format

Grouped tables have two grouping variables, one defined by columns and the
other defined by rows

Tats tormat | A I 8

1 amavzava e ez
1 Mae

2| roma |

€ Learn more

MBe Faman

Enter/import data: () Enter and plot 3 single v’ value for each point
OFnter [2 [2] rephcate values in side by-side subcolumns
() Erder and plot eror values sheady calculsted elsewhere
Enter. | Mean, SD, N v

Use sample data: () Two-way ANOVA - Drdinary - two data sels
O Two-way ANDVA - Ordinary - three data sets
() AM two-way ANOVA - matched values stacked
() RM two-way ANOVA - matched values in same row
(O Grouped bar graph - Entering replicate data
() Grouped bar graph - Entering preaveraged data
O Two-way ANOVA - Ordinary

e For time chronology analysis use “Grouped”
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Arrange Window Help

Copy the results from Excel to GraphPad Prism

nange - || &
?Mdo Clipboard Analysis Change Import Draw Wirite Text Export Print Send LA Help
- Q- X R LB =031 X ! A o @ B-@ PRMM
i)~ E@]v = Analyze ‘Klﬁ#gziﬁ\ g _1-| T[Tl o A B / U X= —:*| @l A é' “"l
| | | | | |
Table format: ol
Grouped Atrium
4 x| A¥i A2 AY3 AY4 AYS AY6 ANT AYS AY9 A:Y10 B:Y1 B:Y2 B:Y3 B:Y4
1 o 1491420 1419149 1264360 1414133 1212543 1284133 1328727 1439568 1286620 111.8572| 14897250 14191490 126.43600 142.420(
2 s 1419149 1542553 127.0072] 1228997 1242856 1486122) 1186363 1348339 1228995 1099628 14141340) 15425540 127.31710| 109.555¢
3 |0 1328727]  136.2278]  116.0000] 1087488 1122581 1429286 1106714 1210988 1168657  107.9563 13143890 13671430 5821563 103.066Z
4 15 1219926 120.4152] 109.9628] 905576  117.6513] 1282105 1038806 1159898 109.9627| 1037894] ©99.02437  60.20760| 54.94735  43.655¢
5 |20 1273171 1083517 951563 922262 1118572 1202182  97.3880] 107.1738 959558 915790 000000 000000  0.00000  0.000C
6 |25 1256318  109.9628] 945652 895588 1039840 883503 959550 1066667  97.3880|  51.8823  0.00000  0.00000  0.00000  0.000C
7 |30 123.8202] 109.8948] 959558 956043 892307 988637 929770 1060215 1011628 716854 000000 000000 000000  0.000C
8 [Title | |
9 |Title | |
10 |Title
1 [Tl
H 12 |Title

-
-t
{
&
]




£ PRIM Create Graph from The Data

(MERSIONE §

-._E GraphPad Prism - [20171204 5uM Astemizole BPM.pzfxn=10]

{2 File Edit View Insert Change Arrange Window Help ¢ CI'Ck Insert -> NEW Graph Of EXIStIng
Friam Flila : _ New Data Table (+ Graph)... : Data
3 _5 uv & New Info...
= ew Analysis...
@[l Family New Graph of Existing Data...
| Search results New Layout...
=i Data Tables
: @ Data1 Duplicate Current Sheet
(@ n=3 Duplicate Family...
i =3 Rows/Col
| @ m ows/Columns...
=i} Info Create Series...
O Projectinfo’ Insert Object
|l Results
5 LLiJ Graphs Embedded Table...
' @ Data 1 Character
> @ n=3 Info or Analysis Constant...
B o= @ n=5 Insert Prism Graph...
~ il Layouts ‘
New Floating Note b

Audio Note...

Import Data...




T RIM. Select Plot Summary Data Type

Create New Graph X ‘ Create New Graph
i
Data sets to plot I- Data sets to plot
Table: Data 1 v Table: n=10 v
[T Plot selected data sets only Select... i [] Plot selected data sets only Select
Also plot associated curves | Also plot associated curves
[[] Create a new graph for each data set (don't put them all on one graph) | [ Create a new araph for each data set [don't put them all on one graph)
Kind of graph 1 Kind of graph
Show: Column v | Show: Grouped v

Plotindividual values | Plot summary data |

(\ﬂﬂﬂ bot | (00 |80 2

IR CUE g

Superimposed symbols [at mean or median) with connecting line

Plot: Mean with SEM v

Box & whiskers

Plot: Min ta Max v

Help Cancel | Help Cancel

e For endpoint analysis use min to max plot (left)

e For time chronology analysis use Mean with SEM (right)



Select Plot Summary Data Type

150- |
-B Ventricle
-8- Atrium
1004
£
=3
0o
50+
u I I | - -

O 9 D & D P D
Time (minute)

e This data is time chronology analysis of cardiac rhythm after 5ulV
astemizole treatment in zebrafish embryos aged at 72 hpf
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