CytoSolver 3.0
Batch Analysis

CytoSolver 3.0 step-by-step guide to performing batch analysis

Introduction

CytoSolver 3.0 (CS 3.0) is a powerful program package that includes both CytoSolver
Desktop and CytoSolver Cloud. It has the capacity to automatically analyzes calcium and
contractility traces of primary cardiomyocytes or iPSC-CMs. It offers a comprehensive set of
tools for analyzing fluorescence and motion data gathered with our systems that support
automatic data annotation and repeated measures like MultiCell HTS or MultiCell Lite. It can
also examine data collected with our conventional Calcium and Contractility system
which doesn't support automatic data annotation and repeated measures. One of the key
features of CytoSolver is its ability to conduct automated batch analysis with minimal manual
intervention. This feature saves considerable time for researchers analyzing large datasets.

In this application note, we will provide a step-by-step guide to performing batch analysis
using CS 3.0.

1. Data preparation

Please note: Currently, CS 3.0 exclusively supports data obtained using our calcium and
contractility systems in a ZPT file format. ZPT, or Zone Plot Trace, files are data files
collected using lonWizard data acquisition software and are identifiable by their ".zpt" or
" ZPT" file extensions.

« If you have used our MultiCell Lite or MultiCell HTS systems to collect your data, no
specific preparation of the saved ZPT files on lonWizard is required as data
segmentation is automatically performed during acquisition. You can proceed to point
two.

« If you have collected data using our conventional Calcium and Contractility system,
please follow the guidelines provided below for preparing your data files before
importing into CS 3.0.
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Data preparation (cont)

Data segmentation

To obtain accurate and reliable results with CS 3.0, it is essential
to properly segment the data. CS 3.0 analyzes traces segment
by segment and reports the calculated parameters for each
segment individually. CS 3.0 will consider the full trace as a
single segment if data is not properly segmented in lonWizard,
leading to inaccurate analysis. Data segmentation can be
performed during acquisition or after acquisition is completed.

a. Data Segmentation before acquisition:

To segment data prior to acquisition, create an experiment with multiple
epochs, each representing a segment within the recorded trace. Please,
refer to the lonWizard manual for more information.

b. Data Segmentation during acquisition:

To segment data during acquisition, manually create a break (denoted
as a red line on the data trace) by pausing the experiment and then
resuming it, effectively separating the data into two segments. The
number of segments can be determined by counting the red lines, plus
one. Utilizing segmentation can aid in organizing data into distinct
categories prior to importing it into CS 3.0.

c. Data Segmentation for saved ZPT files:
For saved ZPT files, data can be segmented using the text mark

"Break".

1. Open the saved ZPT files in lonWizard and hover above the area
where you would like to start a segment.

2. Right-click and a pop-up window will show where you can type
"Break".

3. Next, hover to the end of the desired segment, right-click, and annotate
this with "Break".

4. Continue until all desired segments are created.

« Unwanted segments can be ignored by using the text mark "Delete".
Deleted segments will be ignored by CS 3.0 during analysis.

Note: Exercise caution when using the "Delete" mark. In instances where a
"Break" mark does not follow the "Delete" mark, CS 3.0 will disregard all
information within that particular segment of the data until the end of the zpt
file. However, when a "Break" mark precedes and succeeds the "Delete"
mark, CS 3.0 will only overlook the trace located between the two "Break"
marks.
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Figure 1: New project
creation. Projects allows users
to organize and manage data,
analyses, and files.

Data preparation (cont)
« If a background measurement for calcium has been performed

(recommended), the text mark "Background" should be used to annotate
the calcium background segment. CS 3.0 will subtract background values
before calculating the ratio of ratiometric fluorescent dyes such as Fura-2.

Note: Unless the last measurement was the background, a “Break” text mark

should follow it to prevent using inaccurate traces as background.
For a detailed video tutorial on data segmentation during acquisition and for

saved ZPT files, please refer to [video pending]. By properly segmenting the
data, reliable and accurate results can be obtained with CS 3.0.

2. Importing data

For first-time users of CS 3.0, the first step is to create a project, which acts
as an independent folder for organizing and managing data, analyses, and
files, with each project being self-contained for easy accessibility. To create a
new project, select the "Create new project" tab.

No projects yet?

That's alright. Allow us to guide you through

Projects are our way of structuring files, their analysis and all you will

need for your work. Let's get you started

Ce Create new project...
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Importing data (cont)

The project creation process involves providing a name. The “Experimental
Design” field is optional at this stage and can be assigned later. For detailed
information on project organization, editing, and deletion, please refer to the

CS 3.0 manual.
Figure 2: Project narping. f@ Create new project
Users can choose project
names and descriptions. Name Start date
Batch Analysis 3/22/2023 fis)
Description
Can be added later!
8 Experiment design
No experiment selected v
After creating the project, you can import multiple files (batch import) for
analysis from the "Add files" option on the overview page of the project.
Important note: CS 3.0 has batch import limitations. Both the CytoSolver
Desktop and CytoSolver Cloud versions allow only up to 20 files to be
imported per batch. Nonetheless, it's not necessary to wait for the analysis of
the first batch to complete before importing the next one.
Figure 3: BatCh import. Users ﬁ] Projects Projects - / Batch Analysis - / Overview
can upload/import multiple .
files for analysis Batch Ana|y5|5
Start date 21 Mar 2023

% Experiment designs

@ ZPT files

Batch Analysis

ojec

Transient analysis

=

2~

J5 Add files...

|#8  Data visualization
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Figure 4: File selection. Users
can choose files and begin
processing data.

Importing data (cont)

Upon selecting the "Add files" option in CS 3.0, the "Advanced Import"
window will be displayed. To import files for analysis, click on "Browse" and
select the desired files, bearing in mind the file import limits mentioned
earlier. In this example, we will be analyzing 12 ZPT files, each containing two

repeated measures.

CytoSolver Desktop - Advanced import

\:\File names

[]100nM 150 1
[]100nM 150 2
[]100nM 150 3
[_]100nM 150 4
[]100nM 150 5
[ ]100nM 150 6
[ ]100nM 150 7
[]100nM 150 8
[ ]100nM 150 9
[]100nM 15O 10
[]100nM 15O 11
[ ]100nM 150 12
2.
Files that have
been selected
for this import

Importing of unknown traces:

Number of known unassigned field names: 0
Number of new unassigned field names: 0

1. Browse

Trace configurator

3. Data analysis

Background Pacing
constants marks

RN RRKE
NERRREERR R R RE

Additional import options:

Analyse discarded sample(s): []  Offset (seconds): 0.02 @

3. Start processing

Please note, analysis speed is influenced by both the size of each file and the
total number of imported files. CS 3.0 allows for real-time tracking of the
analysis progress of imported files on the project's overview page. Users can
view a display of the total number of imported files, as well as which files are in
queue, under analysis, and have been fully analyzed.
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Figure 5: Tracking analysis
progress. CytoSolver 3.0
allows real-time tracking of
analysis progress.

Figure 4: Single transient.
Selecting a transient from
beneath “Transients” displays
the individual transient.

[E ZPT files

12 total items

In queue

100nM ISO 11

100nM ISO 12
In analysis 7

100nM ISO 1
100nM ISO 3
100nM ISO 4
100nM ISO 5

100nM ISO 8
® Analyzed 3

100nM ISO 2
100nM ISO 6

100nM ISO 7

See all files >

After Data has been processed on the overview page, you may proceed to

examine data closely on the “Transient Analysis” page.

Transient analysis page

The Transient Analysis page provides a comprehensive and detailed

presentation of the analyzed data. At the top of the page, imported files,
segments, and transients are prominently displayed. Analyzed traces graphs
can be found below the tables, while % accepted vs. rejected traces/segments

are reported in the segment table below the yellow box
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Figure 6: Data display.
Results from selected file, file
segment, and segment
transients are shown. Users
can select which data to show.

Data analysis (cont)

Furthermore, the reason for rejection for each transient within a segment
can be viewed in the transients table below the green box. This allows for a
more in-depth analysis of the data, enabling users to better understand the
nature of the rejected transients and make informed decisions about the
subsequent analysis.

By default, CS 3.0 displays data for the selected file, segment, or transient
graphically. In this particular example, segment 15 is being viewed, as indicated
below. Notably, the options to "View data table" and "View averages" are not
currently selected, as shown in the red box.

Transient analySIS Export analysis results...
Files Segments Transients
CE— S
100nM 1502 14 13 0% 0% 0%
100nM IS0 3 m o N ox N ox N ox |
100nM ISO 4 16 15 0% 0% 0% 0%
Trace 1 | sarcomere Lengtn TIMELNE & GRAPH | BB View data table {0 View averages |
1802
|
|
¥
Sim |
m1752
1742
5761 5771 5781 5791 5801
Time (seconds)
TIMEUNE &) GRAPH ) View data table §0 View averages

{

i \
LT A

I
| \
iy o LT R W

To view the averaged data graphs and/or data tables, please select the
corresponding button(s). Once selected, the button will appear solid blue with
white lettering. The data will then be displayed as shown as follows.
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Figure 7: Data averaging and
table display. Data averages
and data table can be selected
and displayed.

Trace 1  sarcomers Length TIMELNE (&) [GYLII BB View data table
1802
1792 ‘ ( ‘
21 |
3
% 1772 } ‘
§1762 l
\
1782
5723 5733 5743 575.3 576.3 5773 5783 5793 580.3
Time (seconds)
Averages
1805 -
1795 _—
=
31785 /
= P
£1775 /
1765
a 1755
1745
0.05 0.05 015 0.25 035 045 055
Time (second:
Data Table

Transient data | Segment data

Well Description Segment ID Sample ID Repeated measure
Well
Well

Number of transients in avg All cells average Remark Baseline Departure velocity Departure velocity time Peak  Time to peak Pe
(10/10) False NaN_ |NaN NaN NeN_|NaN Na
(10/10) True 18972 |-12053 0037 1.8629|0088 00
(1710 False NaN NaN NaN NaN _|NaN Na
9/10) True 18813 |-19819 0052 18147]0088 09
/1) True 18586 |-09318 0,024 1833 [0061 09
(10/10) False NaN_|NaN NaN NaN_[NaN Na

©/10) True 18564 |-3936 0052 16792[0.136 01

Well

Sample

1 1
2 1
3 1
Well 4 4 1
5 1
6 1
7 1

Well

It is worth noting that the Averages and Data tables are displayed for each
trace below the graph section of that particular trace. This provides users with
a comprehensive and detailed view of the analyzed data, allowing for in-depth
analysis and interpretation of the results.

4. Data visualization page (DataVis)

With CS 3.0, users can visualize data in a wide variety of graphs such as bar
graphs, plot boxes, normalized data graphs, correlation plots, distribution plots,
and many more.

While data annotation is not required to analyze your data, properly annotating
data prevents data misinterpretation within DataVis. Experiment design is a key
component in achieving proper data annotation. We highly recommend
referring to the CS 3.0 manual to obtain a more comprehensive understanding
of the process.

Once the data has been properly annotated, please proceed to click on data
visualization located on the left side of the screen.
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Figures 8 (left) and 9 (right):
Selecting data visualization.
DataVis can be used to create
visual interpretations of data if
an experiment design has been
assigned to the project (left).
This option will not shown
otherwise (right).

Figure 10: DataVis
processing. Real-time
monitoring of data processing.

Please note that in the event no
experiment design has been
tch Analysis assigned to the project, the
iect “Annotation” and “Experiment
design” tabs will not be available.
This can be observed in the
yellow box below.
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© Overview
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¢’ Annotation

@ Overview
|#2  Data visualization

W Transient analysis

¥ Experiment design

|#8  Data visualization

Upon accessing the Data Visualization page, data processing will be initiated
and may require several moments to complete. The data processing progress
will be displayed in the top right corner of the (highlighted below for
illustration) page, allowing for real-time monitoring of the progress.

lization

Projects - / Batch Analysis - / Data visua

Data visualization Imported data progress
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Figure 11: Example bar plot.
DataVis allows users to display
bar plots of annotated data.

Data visualization (cont)

In this application note, we show examples of some graphs that can be
generated in CS 3.0’s data visualization page. However, for a thorough
exploration of the page and its complete array of capabilities, we strongly
suggest referring to the CS 3.0 manual and accompanying video tutorial.

Examples of data visualization plots:

a. Bar plots:

Box plots alll Bar plots Repeated Measures plots

Sarcomere Length
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(n=113) Treatment (n=80)
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Figure 12: Example
distribution plot.

Figure 13: Example
combination plot.
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Data visualization (cont)

a. Distribution plots:

Scatter plots l& Distribution plots Correlation plots
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peakHeight
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a. Combination plots:
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5. Data export

CS 3.0 offers two distinct locations from which data can be exported, each
serving a specific purpose. The first is the Transient Analysis page, where the
user can simply select the "export analysis results" orange box located in the
upper right corner.

The second is the "export data" tab situated at the bottom right corner of the
Data Visualization page.

4 Actions

For further clarification on the differences between the two export methods,
refer to the CS 3.0 manual pages.
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lonOptix
Email: info@ionoptix.com
Web: www.ionoptix.com
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