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License and Warranty

License Agreement

Copyright laws of the United States and international treaty protect this software. Verity
Software House provides this software under the following conditions:

Software is intended to be installed and used on one computer. An additional computer
license is required for each additional installation.

Network versions of software require one serial number for each simultaneous use. Network
versions are intended for installation and use on a local area network; other uses are not
supported.

Backups of the software must be used only for archival purposes.

Duplication of the manual is strictly prohibited without the expressed written permission of
the copyright holder.

If you tra nsfer the use of this software to another party, that party must accept the terms of
this agreement, and you must transfer all copies of the software or destroy them.

Your license to use this software will terminate if you are found to be in violation of t his
agreement.

The laws of the State of Maine and the United States of America govern this license.

Limited Warranty

Verity Software House (VSH) warrants the physical media and the physical documentation, if
included, to be free of defects in materials and workmanship for a period of 30 days from
date of purchase. If VSH receives notice of defects in materials or workmanship within the
warranty period, VSH will replace the defective media or documentation.

VSH makes no other warranties, either expressed or implied, with respect to this manual or
with respect to the software described in this manual, its quality, performance,
merchantability, or fitness for any particular purpose. VSH software is licensed "as is". The
entire risk as to its quality and performance is with the buyer. Should the software prove
defective following their purchase, the buyer (and not VSH, its distributor, or its retailer)
assumes the entire cost of all necessary servicing, repair, or correction and any incidental or
consequential damages. In no event will VSH be liable for direct, indirect, incidental, or
consequential damages resulting from any defect in the software, even if VSH has been
advised of the possibility of such damages. Some states do not allow the exclusion or
limitation of implied warranties or liability for incidental or consequential damages, so some
of the above limitations or exclusions may not apply to you.

© 2022 Verity Software House. All rights reserved. Page7
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Latest Versions

To find the latest versions for this software and documentation, visit the Verity Software
House web site at www.vsh.com. This site provides a complete version of the latest
documentation, service packs, and technical support information for the program.

You can also email us atverity@vsh.com to determine whether you have the latest version.
Please include the version that appears on the start-up dialog box and the program file date
for the program.

The program also has a Check for Updatescommand in the Help menu. Use this command
periodically to see if there are updates for your software.

© 2022 Verity Software House. All rights reserved. Page9
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Naming Convention

This manual and ModFit LT's analysis results use shortened forms of ploidyterms to improve
readability. We use the term "Diploid" when referring to "DNA diploid"”. Similarly, we use the
terms "Aneuploid" and "Tetraploid" when referring to "DNA aneuploid” and "DNA tetraploid"
respectively.

When using analysis results in publications or other contexts outside of the software, we
suggest that the explicit "DNA" terms be used. See "Convention on Nomenclature for DNA
Cytometry”, Hiddeman et, al., Cytometry 5:445 -446 (1984) for additional details.

© 2022 Verity Software House. All rights reserved. Page 1l
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New Features

Version 6.0

Projects

Organize you experiments quickly and easily with Projectsin ModFit LT. Projects collect your
analysis setup, output files, and the list of FCS files that have been selected. A project can
also contain a copy of the FCS files themselves, making it easy to move and archive your
experiments.

Projects also provide improved guidance for the different kinds of analysis ModFit LT can
perform. Project types include cell cycle, synchronization cell cycle, cell tracking, and
custom.

Projects offer enhanced options for batch processing and collect output into well -defined
locations.

User Interface

The user interface has been updated to support high DPI monitors, including updated icons
and dynamic sizing.

The MacOS version is nhow compatible with ARM and Intel processors and MacOS 10.14, 11,
and 12

The Windows version is now compatible with Windows 10 and 11.

ModFit LT now supports translation into different languages.

Analysis
Improved logic for internal and external reference populations in Auto Analysis.
Gating keywords update when gates are moved.

A new normalized RCS value (7RCS provides better comparison of the goodness of fit for
samples with a large number of cells.

The VLog transform is now available for log-like data.

Output
SVG output has been greatly improved.

PDF output now offers user-selectable resolution.

© 2022 Verity Software House. All rights reserved. Page 13
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Database wizard now adds all results from the Sync wizard.

Bug fixes

MF267: Ranges disappear from range view when a report is saved, auto saved, or opened.
MF275: Additive Factor displays histogram channel values even in ADC mode.

MF609: Hyp, Dip cycles change order in Choose Model.

MF-725: Sync wizard adjust dialog shows peak at a negative position. Corrected.

MF-608: Changing the G2/M to Disabled in Choose Model turns off Sphase, even if manually
checked to enable.

MF711: Cell tracking model fails for DDE data from WinList.

MF620: Failure with the cell tracking wizard and generations that are off scale.
MF411: Shortcut keys for actions only work on the current tab.

MF753: Save Image context menu output does not use correct background.
MF602: Wide-open gate is eliminating events on the axis.

MF295: Canceling during batch processing can lead to unexpected behavior.
MF312: Result text is clipped at 50% zoom.

MF306: Update results after switching the axis scale.

MF735: Crash after editing full model while using the sync wizard.

MF661: Fixed issue in remote connection with WinList that could occur if the FCS file name
contained a Unicode character (e.g. the micro symbol).

MF385: Crash if the user deleted a gate and th en clicked on the axis to change
measurements on the gate that should no longer be displayed.

MF340: Crash if the user opened an FCS file, showed the range view, clicked New, and then
loaded an FCS file.

MF353: Crash if the user deleted the last tissue type in the S-Phase Cutoffs dialog.

MF351: Crash if the user loaded an FCS file that had fewer measurements and a gate
referred to measurements that did not exist in the data.

MF342: Crash if the user used a Gaussian component shape for Sphase.

MF332: Crash if the user opened malformed FCS files that contained $PnR (range) values
that were negative.

MF318: Crash if the user opened an pre version 5 report with gate 2 or 3 active and the
lower number gates inactive.

© 2022 Verity Software House. All rights reserved. Page 14



ModFit LTE User Guide

MF328: Crash if the user opened certain LT 3.2 reports and clicked cancel in the analysis
setup dialog.

And additional bug fixes...

© 2022 Verity Software House. All rights reserved. Page 15
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System Requirements

NOTE: Your software will only run on the operating system you select at the time
of purchase.

Minimum System Configurations

For PC Version: Windows 10 version 1607 (build 14393) or newer, Windows 11 or greater
with 50MB free disk space for program files.

For Mac Vesion: MacOS 10.14, 11x, 12.x on ARM or Intel processor, 50MB free disk space
for program files.

Optimal Configurations

Faster CPUs with more cores, SSD drives, and greater RAM will improve performance.

© 2022 Verity Software House. All rights reserved. Page 17
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Installation and Running ModFit LT

IMPORTANT NOTES:

{1 Stand -alone versions of the program are designed to be installed and
registered on a single computer

f You must have administrative rights to the computer during installation and registration
of the software. After registration, the program can be run by users with restricted
access to the computer.

7 You will need to register the software with Verity Software House in order to unlock the
program on the computer. This can be done using the online registration process or by
contacting technical support.

{1 If your program is an update version, you will need the seria | number for the previous
version in order to register and unlock the software.

1 If your program is an additional computer license, you will need the serial number for
the primary license in order to register and unlock the software.

Windows Stand -alone Version

Stand -alone version is designed to be installed and registered on a single
computer.

Installation

1 Log on to your computer with an account that has Administrator privileges. You must
have administrative rights during installation.

1 If you downloaded the software, extract the installation files from the download into a
temporary folder. If you have an installation CD, insert the program CD into the CD -ROM
drive.

1 Run the program named ModFitLTSetup.exe . Follow the directions on the screen to
complete the installation.

1 See the section on reqgistering your software for information on how to register your
software.

Using the software
1 Log on to your computer with your own user account. This should be t he account that

you normally use on the computer.
1 Open the Start menu and navigate to the Verity folder. Choose ModFit LT 6.0.

© 2022 Verity Software House. All rights reserved. Page 19
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Macintosh Stand -alone Version

Stand -alone version is designed to be installed and registered on a single
computer.

Installati on

f Log on to your computer with an account that has Administrator privileges.

71 If you downloaded the software, extract the installation files from the download into a
temporary folder. If you have an installation CD, insert the CD into the CD -ROM drive.

7 Runthe ModFit LT Installer . Follow the directions on the screen to complete the

installation.

Using the software

1 Log on to your computer with your own user account. This should be the account that

you normally use on the computer.
{1 Start the program by double clicking on the ModFit LT application in the

Applications/ModFit LT folder.

© 2022 Verity Software House. All rights reserved. Page 20
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Registering your new software

Why You Should Register

Registration is a key step in setting up the software to run on your computer. In fact, your
software will not be fully functional until you register . Here's why.

This version of the program uses software security, which requires you to register your
software in order to receive an Unlock Code to make the program fully functional. An
unregistered installation will be fully functional for 30 -days, and then become a "trial version
with limited functionality until it is registered.

Of course, registration is useful for other reasons, too. We can inform you of bug fixes and
updates, and provide you with better t echnical support.

How to Register

When you start the program for the first time, it will automatically start the Registration
Wizard. You can access this dialog at any time by clicking the Registration button on the
dialog box that is displayed when the program starts up.

Registration Wizard

Welcome to the Registration Wizard.

This wizard will guide you through the process of registering the software and
getting an Unlock Code.
Click Next to begin the wizard, or Cancel to register another time.

Cancel << Back

Click the Next button to begin the registration process.

© 2022 Verity Software House. All rights reserved. Page21
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Registration Wizard

How would you like to do the registration?

i#) | want to register using the wizard.

_) lwant to register using my browser.
) lwant to register by email.

~ | want to use another computer to register.
=" Or | already have my Unlock Code.

Cancel <« Back

The wizard will ask how you want to register the program. Select the appropriate option and
click Next.

Registration Wizard

Please fill in the Serial Number and CD Key that came with the software, along
with your email address.

Program: |HodFit LT for Windows |
Version: |6 -a |
Computer ID: [aB89CD76EF54 |
Serial Number: [1234567 |
CD Key: |aBcDEFG |
Your Email: | yourEmail@yourCompany . com |

Computer Name(Optional): | John's workstation |

End User Name(Optional): | |

End User Email(Optional): | |

NHumber: B Letter: 0 HNumber: 1 Letter: I

Print Cancel <= Back Next >>

The next step in the wizard shows some information about the p rogram. There are 3 fields
that you need to fill in for this step: Serial #, CD Key and Email You can also enter or edit
the Computer Name, End User Name, and End User Emafields.

© 2022 Verity Software House. All rights reserved. Page 22
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The Serial numberand CD Keycan be found on the outside of the box the program came in,
or in email if the program was provided to you by download. Enter these exactly as they
appear; they are case-sensitive. If you have lost or misplaced the Serial number or CD Key,
contact Verity technical support at tech@vsh.com or (207) 729 6767.

For the Email/field, make sure to enter a valid email address. Otherwise, you may not receive
the Unlock Code and the program will not be fully functional.

Click Next to continue the registration process.

If you have more than one user account at vsh.com, you will be presented with another step.
This step only appears if you have more than one account.

Registration Wizard

In the list below are the user accounts that matched your email address. Please
select the user account that you would like to use to perform the registration.

Your Email: | |

Matching Web accounts: pve

Cancel << Back

Choose the web account that you want to use for registration, and then click Next .

At this point, the program will request an unlock code from the registration server at
vsh.com. If successful, you will see the confirmation step and the Unlock Code for your
computer.

© 2022 Verity Software House. All rights reserved. Page 23
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Registration Wizard

Congratulations, registration was successful.

Below is the Unlock Code used to register ModFit LT for Windows on this
computer. Please keep this information for your records.

Web Account | yourEmail@yourCompany.com

Serial Number: |
CDKey: |

Unlock Code: || - .

Descriptive Characters: Mumber @; Letter O; Number 1; Letter I

You can print the registration information by clicking the Print button. Click Finish to close
the wizard and continue working with the program

If there was a problem with the registration, an informative message will explain the problem
and steps to take to correct it.

Once you have completed the registration successfully, the program will be fully functional.

If the registration wizard cannot connect to vsh.com...

Sometimes firewalls can prevent the registration wizard from connecting to vsh.com. In this
case, you can try registering with your browser. Choose the second option in the list and click
Next to launch your browser with the correct registration information.

© 2022 Verity Software House. All rights reserved. Page 24
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Registration Wizard

How would you like to do the registration?

i) lwant to register using the wizard.

| #) | want to register using my browser. I

) Twant to register by email.

~ | want to use another computer to register.
=" Or | already have my Unlock Code.

Cancel <« Back

Follow instructions on screen to complete the process.

To register your software using email...

The registration wizard can help you send email to Verity Software House with your
registration information. Choose the third option in the list and click Next to create an email
message.

Registration Wizard

How would you like to do the registration?

) lwant to register using the wizard.

) 1 want to register using my browser.

'#) | want to register by email.

.~ I'want to use another computer to register.
=" Or| already have my Unlock Code.

Cancel << Back

© 2022 Verity Software House. All rights reserved. Page 25
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Follow instructions on screen to complete the process.

To register your software using another computer...

When the installation computer d oes not have internet access but another computer does,
you can use the fourth option in the list and click Next to begin the process.

Registration Wizard

How would you like to do the registration?

() | want to register using the wizard.
() | want to register using my browser.

) 1 want to register by email.

/@ | want to use another computer to register.
" Or | already have my Unlock Code.

Cancel << Back

On the installation computer, write down the Computer ID displayed in the
Register Software dialog

Next, go to the computer that has Internet access, launch a browser, and navigate to
www.vsh.com.

Click the Register Software  link.

If you already have a web account, login with your user name and password. If you do not
have a web account, create a new account that will be associated with this registration.

After you login, the Software Registration page will be displayed on the web site. Fill in
the information in the form on this page to register the product. If you a re registering an
upaate version, you will need the serial number of the previous version to complete the
registration. If you are registering an additional user license you will need the serial number
of another copy of the program that is registered to your institution.

Getting an Unlock Code is a two-step process First, you fill in and submit the registration
form on the web site. This sends a registration request to Verity. Your Unlock Code is then
emailed to you, so make sure you provide a valid email address.
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When you receive your Unlock Code via email, paste or type it into the Unlock Code field in
the Registration dialog box on the installation computer. When possible, use Copy and Paste
to do this, to ensure that the characters are correct. Then c lick the OK button.

Your program will become fully functional once the Unlock Code is entered correctly.

If you do not have Internet access...

If you do not have access to the Internet, you can send the registration information below to
Verity Software House by fax, mail, or telephone. Our technical support staff can register the
software for you with the information you provide, and supply you with the Unlock Code to
enter into the Registration Wizard.

Here is the information we need. You can print this page and fill it in.
These fields are found in the Registration dialog box.

Program Name:
Program Version:
Computer ID:
Serial number:
CD Key:

User Information

Name:
Institution:
Address:

City:
State/Province:
Zip/Postal Code:
Country:

Phone:

Fax:

Email:

Cur technicians will use the information below to create a web user account for you on our
web site.

Name to use on VSH web:

Password to use on VSH web:

A question we can ask to verify who you are:

The answer to the question to verify who you are:

If you ar e updating from a previous version, you will need to supply the serial number of the
previous version.

Serial Number of previous version:
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Contact Verity Software House

Click here for contact info.
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Tutor ials
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Auto Analysis with a Cell Cycle Project

This tutorial will introduce you to some of the key features of ModFit LT, including creating a
new project, adding files to it, and setting up the processing options for Auto Analysis.

T Start ModFit LT by following instructions in Installing and Running ModFit LT.
1 Click the OK button on the opening dialog, if it appears.

" Untitled - ModFit LT 6.0

Home Insert Edit Options Help

a EEE e e New - 2 SyncWizard ~ Analysis Fl
=l .] = Bisave 7 - ¥ 3.Cell Track Wizard ~  Tlscale 100% ~ 5~

Paste Copy Open ﬁSave As Open FCS  Auto Fit * Choose Mode Open Save

Clipboard Project I Analysis ) View Report

-

The ModFit LT ribbon bar appears at the top of the application window. Buttons are grouped
to give you quick access to the most common commands in ModFit LT.

Create a new project

We start by creating a new project.
71 Click the New button in the Project panel on the ribbon.

& * New

L HSave k

Open H Save As

Project

The New Project dialog is displayed.
1 ChooseCell Cycle for the Type.
1 For the Name, enter Tutorial 1 .
71 Click the More button and enable the Copy Data Files option.

f Clck OK
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" New Project X

Type: Cell cycle ki
Name: |Tut0ria| 1 |
Location: |...ents\ModFit LT for Windows\Projects | Browse...
£+ More...
Name Value

Project Description
Project Creator Ben
Copy Data Files On

OK* Cancel

ModFit LT will create a folder in your Documents ModFit LT Projects folder named Tutorial
1. When we select FCS files for this project, ModFit LT will copy the files into the project
folders.

What is a project?

A project in ModFit LT is a folder on disk used to organize an analysis or
experiment. It keeps track of the kind of analysis you're doing, the files you
analyze, the output of the analysis, and even a database of analysis results.
For more on projects, see Projects in ModFit LT.

Add files to the project

With our Cell Cycle project created, let's add some FCS files.

1 Click the Open FCS button on the ribbon. The Open Data dialog is displayed.
1 Navigate to the location where ModFit LT is installed:
1 Windows: Program Files Verity Software House\ModFit LT 6.0
1 MacOS: Application§ModFit LT 6.0
1 Inthe Samples folder, select the four (4) DNA sample files: DNA-Samplel.fcs, DNA
Sample2.fcs, DNASample3.fcs, and DNASample4.fcs.
1 ClickOpen.
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" Open Data X

<« v <« Mo, » Samples v O £ Search Samples
Organize v MNew folder =~ M @
TechSmith 2 MName Date modified
Tracker Software Other
Uninstall Infermation Proliferation
UNP Sync
Verity Software House DNA-Samplel fcs
MadFit LT 6.0 DNA-Sampled.fcs
DNA-Sampled.fcs .
Samples
W DMNA-Sampled.fes 4/29/2022 11:0
e Problem?.fcs 2/12/1985 10:1
Webroot
Windows Defender
WA msir Mefrmdne Ak ommmns &7 @ B
File name: | "DMNA-Sampled.fes” "DMNA-Samplel fos” "DNA-S V| All Files (*7) il
Open * Cancel

The files will be added to the file list for the project, and the first file will be opened.

Select the measurement to analyze and setup a gate

When the first file is opened, the Analysis Setup dialog is displayed. This dialog allows us to
set up one or more gates and to select the measurement that we want to analyze.

The measurement that we want to analyze is already correctly selected: FL3 PI .
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Analysis Setup: DNA-5amplel.fcs

Analysis Population

7000
|

Click on one of the items below
to edit.

Mame

6000
1

Analysis Population

EAoOd

4000
1

o
=
=
=
Zo
=2
™
=3
2
Lo
= d
=24
N )
= T T KT T AT 1 T T T T T T T T T T T T
0 200 400 600 800 1000
Add Gate Remove Gate FL3 Pl
Auto Layout Gates
QK Cancel

Let's add a gate so that we can better visualize the data.
1 Click the Add Gate button in the dialog. A new gate is added and displayed.

1 Click the X-axis label "FS". This opens a list of the measurements in the FCS file.
f Click FL3 Pl in the list to display the DNA measurement on the X axis.
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Analysis Setup: DNA-Samplel fcs

Gate 1

Click on one of the items below
to edit.

g
s r1

Mame

¥ Gate 1
Analysis Population

Eoodé

L e e A |
G600 00 1000

| Add Gate I |RemoveGate Fg

FS
Auto Layout Gates 55

S5LOG

F5S LOG
RATIO{AUX/FL3)
AUX(FL3 PEAK)
TIME

T Click OK.
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Analysis Setup: DNA-5amplel.fcs

Gate 1

Click on one of the items below

to edit. R1

Mame

v Gate 1
Analysis Population

Eoodé

— — — —_—
300 1000
Add Gate | Remove Gate FL3 Pl

Auto Layout Gates

QK i Cancel

The dialog closes and the file is read. The report page shows a 1P histogram of the DNA
measurement "FL3 PI", as well as a gate plot of FL3 Pl vs SS. On the left of the main
window, the FCS files appear in a list. Below the list of files, processing options are shown.
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~ Project: Tutorial 1
Status

>

pe Cal eycle w

Open Report Template  [] O

Aute Anabrze v

O o

O o 81"
0O o §

Project Cutput folder

L 0

=
FLIF

Choose processing options

The processing options in the lower-left portion of the screen determine what actions ModFit
LT will perform when it analyzes each of the FCS files we added to the list. The Type is
already set to Cell cycle ; we chose that when we created the project. The Analysis is set to
Auto Analyze , and that's what we want for this project. Let's enable two output options.

1 Enable Save Report and Save PDF in the options list.

Name Value
Analysis
Type Cell gycle ~
Open Report Template  [] Off
Analysis Auto Analyze hvd
Auto Linearity O off
Output
Save Report Cn
Save PDF On

Save Report Graphic O off k
Save Histogram Graphic [ Off

Save To Project Qutput falder b
Cutput Path NOutput

Printing
Print Report O off

With these settings, each file will be Auto Analyzed, a report will be saved, and a PDF will be
created.

Other options
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For details about each of the processing options, take a look at Batch
Processing

Processing the files

We are ready to analyze the files in this project. This is done using the controls at the very
bottom-left of the main window.

71 Click the Run button to analyze the first file in the list.

pies | o,p 000
Run the current item |-Rm

Batch toolbar
The batch toolbar has controls to move through the list of files i n your project
one at a time, or automatically to the end of the list.

ModFit performs its automatic analysis of the sample. It scans the histogram for peaks, and
based on the sizes and positions, ModFit LT determines the number of cellcycles in the
sample. It performs a non-linear least squaresanalysis of the data. The results of the
analysis are shown to the right of the DNA histogram.

§ - 2 Detris File analyzed: DMA-Sample1.fcs
" 2 Aggregaics Date analyzed: 23-May-2022

= Ezg ;: Model: 1DAODN_DSD
% - 2 oipe Analysis type: Automatic analysis

Auto Linearity: Mo

Ploidy Mode: First cycle is diploid

S000
1

Diploid: 100.00 %

Dip G1: 73.08 % at 166.38
-] Dip G2: 2.47 % at 332.76
Dip 5: 24 44 % G2/G1: 2.00
%RCV: 2.38

Mumber
4000

el }
1

Total 5-Phase: 24 .44 %
Total B.AD. 3.81 %

2000
1

Debris: 4.30 %
Aggregates: 8.52 %
Modeled events: 28253

1000
1

All cycle evenis: 25503

Cycle events per channel: 601
‘ A . RCS: 3.330
1 T & T

1 1 1
0 200 400 500 800 1000
FL3 PI

1]

We can process the rest of the files in the list automatically.

1 Click the Auto Advance button on the toolbar.
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s 4 ] ODOOOQ QO
Auto Advance through the batch Auto Advance

Processing the remaining files will not take long. Notice that the file list indicates that a file
has been analyzed as each one is processed.

— Project: Tutorial 1

Status File
'  DNA-Samplel.fcs
' DNA-Sample2fcs
W' DNA-Sampled.fes

P DNA-Sampledics

3

Create a database

Let's use the Database Wizard to set up a database of the analysis results for the project.

1 Click the Edit tab of the ribbon.
1 Click the Database Wizard button in the Database panel.

% i Add Record
. £ Database Wizard
Databases

Database

The Database Wizard dialog is displayed.

" Database Wizard O

Welcome

This wizard adds fields from the current analysis results to a database.

You can select an existing database or create a new one. A field for each
analysis result will be added, unless it is already in the database.

Help Next >* Cancel
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1 Click Next .
1 On the next page of the wizard, select "Tutorial 1" as the database.
1 Click Finish .

When the wizard closes, a new Database Viewer window appears on the screen. This
window will allow us to view records as they are added to the database. The fields in the
database were added by the wizard, based on the analysis we performed.

Since it was so quick to analyze the files in our project, let's analyze them again so that the
results can be added to the database we just created.

7 Click the Choose button on the batch toolbar and select DNA-Samplel.fcs from the
menu.

Files f |~I ”D:j,ﬂgm[ﬂ:.fc:\ Q O

DNA-Sample2.fcs
DNA-Sample3.fcs
~*  DNA-Sampled.fcs

1 Click the Auto Advance button to reprocess all four files in the project.

-/ 100000 QO
Auto Advance through the batch Auto Advance

The Database Viewer window fills with four records of analysis from the four files.

" Database Viewer for Tutorial 1

B+Xombrls B

2 O s I

MF_FILE MF_DATE MF_MODEL MF_ANALYSIS Z_Aggregates  Z_AllCycleEvents

1 DNA-Samplelfcs  23-May-2022  1DAOn_DSD Automatic analysis  8.52 25503
2 DNA-Sample2fcs  23-May-2022  2DAOn_DSn_TSD  Automatic analysis  7.62 4964
3 DNA-Sampledfcs  23-May-2022  2DAOn_DSD_ASD  Automatic analysis | 5.31 24353 k|
4 DNA-Sampledfes  23-May-2022  2DADn_DnD_ASD  Automatic analysis 10,26 7626 k|
£ >

Project database
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When a new project is created, a database is created for it. Use the Database
Wizard to add fields quickly to the project's database. You can show or hide the
viewer without affecting the database, and records will be added as files are
analyzed as long as the database is "active". A button on the Database Viewer
toggles the active state of the database on or off.

Optional step

Creating a database is an optional step for a project. It is a useful step if you
want to export your experimental results to a nother program, such as Excel, for
further analysis.

Review the analysis

At this point, we have a working database and we should also have a PDF and report for
each of the FCS files in our project. Let's take a look at a report and PDF.

1 Double click the first file in the list. A dialog is displayed with a set of choices.
1 ChooseOpen Report

" ModFit LTfor Windows x

o There is a saved PDF and report for this file.

Please choose:
Open PDF to open the PDF
Open Report to read the saved report
Analyze to redo the analysis
Cancel to stop processing

QOpen PDF EOpen Reiorti Analyze Cancel

The analysis report for the first file is opened and we can review or modify the analysis.
1 Double-click the first file again, and this time choose Open PDF.

The PDF for this analysis will open in your computer's default PDF viewer. It will match the
report in the ModFit LT window.

Reports can also be opened using the Open Report button on the Home tab of the ribbon.

Re-save the project

It's always a good idea to use the Save Project button after making changes to the project.
This is done automatically for some changes you make, but not for all.

71 Click the Save button in the Project panel of the Home tab.
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& ® New
e stek

o]
pen =1 Save £

Project

1 A dialog will appear asking if you want to save an updated report template. Click Yes.

" Save Report Template

o Do you want to save an updated report template?

Yeg MNo

Report template
The report template contains information about the measurement selected for

analysis, the gate, and any other elements you might add to the report. The
template is opened whenever you reopen the project.

Reopen the project

Let's reopen the project to verify that it saved correctly.
1 From the Project panel of the Home tab, click Open.

4 v New

o
B save

Open H Save As

Project

1 The Select a Project dialog is displayed, showing the Projects folder.
1 SelectTutorial 1 in the list and click the Select Folder button.

The project will open. The list of files and the processing options should be the same as we
left them. The database viewer is shown. The report template is loaded, but it will show No

Data in the DNA and gate plots.
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= Project: Tutorial 1
Staturs Fie 4 i
- 2 e
PV ONASamplelfes x o
V' DhaSamplelics 3 LEH
v DhksSempledfes
v DhksSampledfos g
g_
i
- @ 804 " L]
LS 1]
Pame Vahse
e
[ Cell oycle -
Open Report Template O Off
Analysis Aute Analyze -

st Lineaeity

Save Repert

Save POF

Save Report Graphic
Save Histogram Graphic
Save To

Outgrat Path

Print Repart

Oon

Bon
2 on
Do
Qoff
Praject Output folder g

Do

Mo Dats

To review one of the reports already analyzed, double-click the file in the list and choose
Open Report . You can add files to the project to analyze more. You can also save the

project under another name and it will be set up just like this project.

Welcome to ModFit LT!
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Analysis with a Sync Wizard Project

This tutorial focuses on using the Sync Wizard to analyze samples that were blocked in GOG1
and then released. We'll create a project to help manage the FCS files and output.

T Start ModFit LT by following instructions in Installing and Running ModFit LT.
1 Click the OK button on the opening dialog, if it appears.

" Untitled - ModFit LT 6.0

Home Insert Edit Options Help

a EEE e e New - 2 SyncWizard ~ l_u
=l .] = Bisave 7 - ¥ 3.Cell Track Wizard ~  Tlscale 100% ~ 5~

Paste Copy Open ﬁSave As Open FCS  Auto Fit * Choose Mode Open Save

Clipboard Project I Analysis ) View Report

-

The ModFit LT ribbon bar appears at the top of the application window. Buttons are grouped
to give you quick access to the most common commands in ModFit LT.

Create a new project

We start by creating a new project.
71 Click the New button in the Project panel on the ribbon.

& * New

L HSave k

Open H Save As

Project

The New Projed dialog is displayed.
1 ChooseSynchronized cell cycle  for the Type.
1 For the Name, enter Sync Wizard Tutorial
71 Click the More button and enable the Copy Data Files option.

f ClickOK
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" New Project X

Type: |Synchronized cell cycle V|
Name: |Sync Wizard Tutorial |
Location: |...ents\ModFit LT for Windows\Projects | Browse...
4 More...
Name Value

Project Description
Project Creator Ben
Copy Data Files On

OK !; Cancel

ModFit LT will create a folder in your Documents ModFit LT Projects folder named Sync
Wizard Tutorial. When we select FCS files for this project, ModFit LT will copy the files into
the project folders. See Projects in ModFit LT for more info.

Add files to the project

With our project created, it is time to add FCS files.

1 Click the Open FCS button on the ribbon. The Open Data dialog is displayed.
1 Navigate to the location where ModFit LT is installed:
1  Windows: Program Files\Verity Software House\ModFit LT 6.0
1 MacOS: ApplicationdsModFit LT 6.0
1 Inthe Samples \ Sync folder, select the seven (7) sample files: cho074dn.fcs through
cho080dn.fcs.
7 Click Open.
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" Open Data
« M <« ModFit LTG0 + Samples » Sync v | D S Search Sync
Organize v New folder = ™M @
UNP ” MName Date modified
Verity Software House | chol74dn.fcs 3/21/2008 1:39
ModFit LT 6.0 | cho075dn.fes 3/21/2008 1:39)
Samples | chol7edn.fcs 3/21/2008 1:39
Other | chol77dn.fcs 3/21/2008 1:39
Proliferation | cho078dn.fcs 3/21/2008 1:39
| chol079dn.fes 3/21/2008 1:39
Sync
| chol80dn.fecs 3/21/2008 1:39)
Waves
Webroot
Windows Defender
Windows Defender Advancer v € >
File name: | "cho074dn.fcs” "chel73dnfes” "cho0T6dn.fos' V| All Files (%) -

Open i Cancel

The files will be added to the file list for the pro ject, and the first file will be opened.

Setting gates

The example files used in this tutorial are Aistogram format FCS files, so there is
no gating to set up. In most cases, FCS files are/istmode format, and ModFit LT
would allow you to select the measurement to analyze as well as to set up gates.

Choose processing options

The processing options in the lower-left portion of the screen determine what actions ModFit
LT will perform when it analyzes each of the FCS files we added to the list. The Type is
already set to Synchronized cell cycle . The Analysis is set to Fit with ¢ urrent

model . Let's enable two output options.

1 Enable Save Report and Save PDF in the options list.

Analysis
Type Synchronized cell cycle ~
Open Report Template O Off
Analysis Fit with current model
Auto Linearity Off

SOuput
Save Report E On
Save PDF B On

Save Report Graphic 0O off *
Save Histogram Graphic 0O Off

Save To Praject Output folder ~
Qutput Path .« \Output 2
Print Report 0O Off
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With these settings, each file will be analyzed with the Sync Wizard's model, a report will be
saved, and a PDF will be created.

Setting up the Sync ~ Wizard

We are ready to launch the Sync Wizard to set up the analysis.
71 Click the Sync Wizard button in the Analysis panel of the Home tab.

A &, Sync Wizard .~
VAR St

o Cell Track Willd =

Open FCS  Auto Fit

EC"ccse Madel

Analysis

The Synchronization Wizard  dialog is displayed, showing the Start tab.

Synchronization Wizard

Start G0-G1 G2-M S-Phase Other Report

Welcome to the Synchronization Wizard.
Choose options for each tab, then click the Analyze button.

What would you like to do?
{#) Start from scratch. Create a new synchronization model.

{_) Edit the current synchronization model.

Cancel Help

91 Click the GO-G1 tab.

The GO-G1 tab displays the DNA histogram. In this sample, all of the cells are blocked in GO-
G1, so we see only one peak.

A red arrow appears above the peak, indicating where ModFit LT has found a peak. The
position of this peak is shown in an edit box below the plot . If you move the red arrow with
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your mouse, the value in the edit box updates with the new position. You can also type a
position directly into the edit box to set the peak's position. Since the correct peak was
found (~401), we will use that value in this tutorial.

Synchronization Wizard

Start G0-G1 G2-M S-Phase Other Report

k Adjust the G0-G1 peak cursor, if needed, to
v identify the peak.

Do you want ModFit to lock this position and
5D, or adjust them automatically?

=
2
L
=
2
oo
= - -y
k=] 2! Lock position and SD.
wy
= ® Adjust automatically.
53
=g
g b1 If no GO-G1 peak is found:
Z3S
« Use the last GO-G1 position ~
§
o™
=
g
= | L L L N L |
0 200 400 G600 200 1000
Channels
GO0-G1 position:  [401.176 GO0-G15D: 2

Cancel Help

On the right side of the dialog, we can tell the wizard to Lock position and SD  for the GO-
G1 peak or Adjust automatically . Since there is a well defined peak, leave this setting on
Adjust automatically

Another option tells the wizard what to do if it cannot find a peak in subsequent FCS
files. Set this to Use the last GO -G1 position .

1 Click the G2-M tab.

This tab also displays a plot of the DNA histogram. Now the red triangle has moved to ~802
and there is no peak under it.
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Synchronization Wizard

Start G0-G1 G2-M S-Phase Other Report

* Enter a value for the G2/G1 ratic to use for
v setting the G2-M position,

Alternately, you may adjust the G2-M peak
cursor to identify the peak and set the G2/G1
ratio.

The madel multiplies the G2/G1 ratio by the
G0G1 position to locate the G2-M peak.

Mumber
1000 2000 3000 4000 5000 6000 7000

0

AL LA B LA N B R m

0 200 400 600 800 1000
Channels
G2-M position: {802,353 G2/G1 ratio: 0O Auto-Linearity

Cancel Help

If there is no peak found on this tab, the wizard will assume that the G2 -M position is two
times the GO-G1 position. We note this in the G2-M position (803) and the G2/G1 ratio

(2) edit boxes. In the Sync Wizard, the position of the G2 -M peak is always dependent on the
position of the GO-G1 peak. Similarly, the standard deviation of the G2-M peak is dependent
on the standard deviation of the GO-G1 peak.

With the samples for this tutorial, we know that the G2/G1 ratio is closer to 1.92, so we can
enter that value in the G2/G1 ratio edit box.

1 Enter 1.92 in the G2/G1 ratio edit box.
1 Click the S-Phase tab

The S-Phase tab displays options for the S-Phase shape, number of compartments, and
spacing of the compartments.

The S-Phase Shape can either be Rectangle or Trapezoid. A rectangle is more conservative
and robust, and a trapezoid has an additional degree of freedom. Leave the selection on
Rectangle for this tutorial.

The Number of Compartments determines how many rectangles or trapezoids to use
when fittin g the S-Phase. More compartments provides more flexibility, but it can also allow
the wizard to overfit the data. We'll use 3 compartments in this tutorial.

Leave the Compartment Spacing  set to Equal spacing.

For more on these options, see Sync Wizard: SPhase tab
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Synchronization Wizard

Start  G0-G1 G2-M S- Plﬁe Other  Report
S-Phase Shape

® Rectangle(s)
Choose the shape you want to use to model 5-Phase.

' Trapezoid(s)
Number of Compartments

Choose the number of compartments you want in
your 5-Phase model.

Compartment Spacing

® Equal spacing Choose the spacing for compartments. This only

i Exponential spacing takes effect if more than 1 compartment is used.

| Analyze || Cancel || Help

1 Click the Other tab.

This tab shows a few other analysis options: Debris and Aggregates . We will leave both of
these unchecked for this example.

Synchronization Wizard

Start G0-G1 G2-M S-Phase Other Report

Debris and Aggregates *
O Debris Check the box if you need to model debris or
O Aggregates aggregates.

| Analyze || Cancel || Help

1 Click the Report tab.
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This tab provides some reporting options, which we will not change in this example.

Synchronization Wizard

Start  G0-G1 G2-M S-Phase Other  Report
Percent Report Options
All components and sub-compartments ~
Mean Report Options
Compute means v

Other Report Options

Report %CV

Analyze i Cancel Help

71 Click the Analyze button to initiate the analysis.

ModFit LT analyzes the data for the first file with the Sync Wizard model and displays the
results on the report page. Information about the GOG1, G2M, and S-Phase is reported on
the right.

B coct Sync Wizard Model

W e

E3) s-Phase File: cho074dn fcs
Date acquired: 3-MAR-89
Date analyzed: 25-May-2022
Auto Linearity: No

T000
|

6000
1

GOG1:
Paosition: Floating
99.24% Mean: 40213
CV:282%
G2M:
0.07% Mean: 77210
G2/G1: 1.92
i 5-Phase:
= Shape: Rectangle
1 0.69% Mean: 526.89

5000

4000
1

Number

3000

Compartment 1: 0.47 %
Compartment 2: 0.10 %
Compartment 3: 0.13 %

2000
1

Modeled Events: 47389
RCS:1.379

1000

]

—— — —— T 1
0 200 400 G600 200 1000
Channels
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Create a database

Now that we have analyzed a file, we can use the Database Wizard to set up a database of
the analysis results for the project.

1 Click the Edit tab of the ribbon.
1 Click the Database Wizard button in the Database panel.

% 5 Add Record
: =i Database Wizard

Databases

Database

The Database Wizard dialog is displayed.

" Database Wizard O

Welcome

This wizard adds fields from the current analysis results to a database.

You can select an existing database or create a new one. A field for each
analysis result will be added, unless it is already in the database.

Help Mext >~ Cancel

7 Click Next .
1 On the next page of the wizard, select "Sync Wizard Tutorial" as the database.
1 Click Finish .

When the wizard closes, a new Database Vieaver window appears on the screen. This
window will allow us to view records as they are added to the database. The fields in the
database were added by the wizard, based on the analysis we performed.

Optional step

Creating a database is an optional step for a project. It is a useful step if you
want to export your experimental results to another program, such as Excel, for
further analysis.
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Processing the files

We can process the rest of the files in the list one at a time or automaticall y. To do this, we'll
use the control on the batch toolbar, shown on the bottom -left side of the main window.

91 Click the Next button on the batch toolbar.

; > Sync £ x
Files p' | o 0‘0 o O Wizard Analyze Sync Wizard Quit

Go to next item N‘

Before ModFit LT reads the next file, it saves the report and PDF for the file we just finished -
the first file in the list. It also adds a record to the database for the first file, which appears

in the Database Viewer window. Then it reads the next file in the list and analyzes it using
the Sync Wizard model.

This second sample is very similar © the first, but more cells have moved into S -Phase.

B coc1 Syne Wizard Model

B com

£ s-Phase File: cho075dn fcs
Date acquired: 3-MAR-89
Date analyzed: 25-May-2022
Auto Linearity: No

7000
|

6000
1

G0G1:
Position: Floating
97.14 %  Mean: 401.48
CV: 298 %
G2M:
0.11% Mean: 770.84
G2/G1: 1.92
5-Phase:
Shape: Rectangle
275 % Mean: 522.60

5000
1

4000
1

MNurnber

3000
1

Compartment 1. 1.85 %
Compartment 2: 0.48 %
Compartment 3. 0.42 %

2000
1

Modeled Events: 49726
RCS: 2,527

1000

0

T T T LI e e s e e e s ey |
0 200 400 600 300 1000
Channels

Let's add a zoomed view of the plot to the report so that we can see the S -Phase in more
detail.

1 Inthe Insert tab of the ribbon, click Y Zoom in the Graphs panel.
w e
XZoom Y Zoom Diags

Graphs

A zoomed version of the plot is added directly below the full -scale view. The details of the S-
Phase are magnified.
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AT, SO IYiE

275 % Mean: 522.60

3

Compartment 1. 1.85 %
Compartment 2: 0.48 %
Compartment 3. 0.42 %

2000
1

1 Modeled Events: 49726
7] RCS: 2,527

1000

0

B T
0 200 400 G00 200 1000
Channels

200 300

Number

100

0

0 200 400 G00 200 1000
Channels

Use the Save Project button after making changes to the project to save your changes.

71 Click the Save button in the Project panel of the Home tab.

1 A dialog will appear asking if you want to save an updated report template. Click Yes.

" Save Report Template

0 Do you want to save an updated report template?

Yesi Mo

1 Click the Next button on the batch toolbar, and even more cells have moved into S -
Phase.
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§ - W coG1 Sync Wizard Model
2 B c2m
£ s-Phase File: cho076dn fcs
Date acquired: 3-MAR-89
2] Date analyzed: 25-May-202:
2 Auto Linearity: No
GOG1:
o Position: Floating
§ - 88.59% Mean: 418.24
CV: 324 %
G2M:
3 0.02% Mean: 803.02
‘Eg_ G2/G1:1.92
Ehs 5-Phase:

Shape: Rectangle
11.38%  Mean: 499.12

=1

g Compartment 1: 10.06 %
Compartment 2: 1.20 %
Compartment 3: 0.12 %

o 4

8- Modeled Events: 48076

T RCS: 4279

= T T T I T T T T T I T T T I T T T I

0 200 400 600 800 1000

Channels

1 Click the Auto Advance button on the toolbar to process the remaining files in the list.

-~/ 00000 QO

Auto Advance through the batch Auto Advance

When it finishes processing, the analysis for the last file remains on the report. The cells in
this sample are mostly in S-Phase and G2M.

- B Gost Sync Wizard Model

B com

£ s-Phase File: cho080dn fes

Date acquired: 3-MAR-89
Date analyzed: 25-May-2022
Auto Linearity: No

2500

2000
1

GOG1:
Position: Floating
436 % Mean: 406.20
CV: 283 %

G2M:
32.98% Mean: 779.91
G2/G1: 1.92

S-Phase:
Shape: Rectangle
62.66% Mean: 661.73

1500

Number

1000

Compartment 1: 6.63 %
Compartment 2: 1512 %
Compartment 3: 4091 %

a00
1

Modeled Events: 71725
RCS: 5.260

Channels

0 200 400 300 1000

The database Viewer shows records for all files in the project.
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“" Database Viewer for Sync Wizard Tutarial

B+XoD o758
f
MF_FILE MF_DATE MF_MODEL MF_ANALYSIS ~ Z_ AGGS  Z_AllCycleEvents 7.4
1 choQ74dnfes  25-May-2022  Sync Wizard Model  Manual analysis 47388.50 No
2 cho075dnfcs  25-May-2022  Sync Wizard Model  Manual analysis 49725.57 No
3 choO76dnfcs  25-May-2022  Sync Wizard Model  Manual analysis 48076.40 No
4 cho077dnfcs  25-May-2022  Sync Wizard Model  Manual analysis 48596.68 No
5 choO78dnfes  25-May-2022  Sync Wizard Model  Manual analysis 4856891 No
6 cho079%nfes  25-May-2022  Sync Wizard Model  Manual analysis 63995.68 No
7 cho080dnfcs  25-May-2022  Sync Wizard Model  Manual analysis 7172511 No
& Y 1]

Review the analysis

ModFit LT created a PDF and report for each of the FCS files in our project as we analyzed
them. Let's take a look at a report and PDF.

1 Double click one of the files in the list. A dialog is displayed with a set of choices.
1 ChooseOpen Report

" ModFit LTfor Windows X

o There is a saved PDF and report for this file.

Please choose:
Open PDF to open the PDF
Open Report to read the saved report
Analyze to redo the analysis
Cancel to stop processing

QOpen PDF EDpen Reiort! Analyze Cancel

The analysis report for the selected file is opened and we can review or modify the analysis.
1 Double-click the same file, and this time choose Open PDF .

The PDF for this analysis will open in your computer's default PDF viewer. It will match the
report in the ModFit LT window.

Reports can also be opened using the Open Report button on the Home tab of the ribbon.

Reopen the project

Let's see what the project looks like when we open it again.
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1 From the Project panel of the Home tab, click Open.

4 e New
e
[ save

o]
el A save As

Praoject

1 The Selecta Project dialog is displayed, showing the Projects folder.
1 Select Sync Wizard Tutorial  in the list and click the Select Folder button.

The project will open. The list of files and the processing options should be the same as we
left them. The database viewer is shown. The report template is loaded, but it will show No
Data in the plot.

— Project: Sync Wizard Tutorial
Statig File
F chollddnics

oam

Humber

2000

we f 1 QOOOO0OQ OO0 .0, ol

To review one of the reports already analyzed, double-click the file in the list and choose
Open Report . You can add files to the project to analyze more. You can also save the
project under another name and it will be set up just like this project.

Summary

The Sync Wizard is a tool designed to allow you to analyze samples with perturbed S-Phase
and G2-M populations. It is divided into "tabs" that allow you to descr ibe your data and
choose options to use in modeling your data.
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Control the model's flexibility by adjusting the shape used and number of compartments in S -
Phase. The default setting, 3 rectangles, is good for most cases. The trapezoid shape more
closely approximates the shape of the perturbed S-Phase distribution, but it can provide the
model too much flexibility.

Once you have created a model with the Wizard, use the buttons on the batch toolbar to
analyze your sample files.
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Analyzing with a Ce Il Tracking Project

The Cell Tracking Wizard is used to analyzesamples stained with CFSE or other cell tracking
dyes. In this tutorial, we will create a cell tracking project to demonstrate how it works.

T Start ModFit LT by following instructions in Installing and Running ModFit LT.
1 Click the OK button on the opening dialog, if it appears.

" Untitled - ModFit LT 6.0

Home Insert Edit Options Help

a EEE e e New - 2 SyncWizard ~ l_u
=l .] = Bisave 7 - ¥ 3.Cell Track Wizard ~  Tlscale 100% ~ 5~

Paste Copy Open ﬁSave As Open FCS  Auto Fit * Choose Mode Open Save

Clipboard Project I Analysis ) View Report

-

The ModFit LT ribbon bar appears at the top of the application window. Buttons are grouped
to give you quick accessto the most common commands in ModFit LT.

Create a new project

We start by creating a new project.
71 Click the New button in the Project panel on the ribbon.

& * New

L HSave k

Open H Save As

Project

The New Project dialog is displayed.
1 ChooseCell proliferation tracking for the Type.
1 For the Name, enter Cell Tracking Tutorial
71 Click the More button and enable the Copy Data Files option.

f ClickOK
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" New Project X

Type: |Cel| proliferation tracking ki
Name: |Cel| Tracking Tutorial |
Location: |...ents\ModFit LT for Windows\Projects | Browse...
4 More...
Name Value

Project Description
Project Creator Ben
Copy Data Files On

OK i Cancel

ModFit LT will create a folder in your Documents ModFit LT Projects folder named Cell
Tracking Tutorial. When we select FCSfiles for this project, ModFit LT will copy the files into
the project folders. See Projects in ModFit LT for more info.

Add files to the project

With our project created, it is time to add FCS files.

1 Click the Open FCS button on the ribbon. The Open Data dialog is displayed.
1 Navigate to the location where ModFit LT is installed:
f Windows: Program Files Verity Software Houseé\ModFit LT 6.0

1 MacOS: ApplicationdsModFit LT 6.0
1 Inthe Samples \ Proliferation folder, select two files: nonprol.fcs and prol.fcs .

1 Click Open.
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" Open Data X

<« v <« Samples * Proliferation v O £ Search Proliferation
Organize v MNew folder =~ M @
Uninstall Infermation 2 MName Date modified

UNP CF5E samplefcs
Verity Software House nonprol.fcs
MedFit LT 6.0 prolfcs 3/21/2008 1:39
Samples

Other

Proliferation

Sync
Waves
Webroot
Windows Defender v £ >
File name: | "prol.fcs" "nonprol.fcs” V| All Files (%) e

Open Cancel

The files will be added to the file list for the project, and the first file will be opened.

Select the measurement to analyze and setup a gate

When the first file is opened, the Analysis Setup dialog is displayed. This dialog allows us to
set up one or more gates and to select the measurement that we want to analyze.

The Analysis Population is showingFL1-Height LOG . We want to select a different
measurement with the cell tracking dye.

f Click the FL1-Height LOG label and choose FL2-Height LOG from the menu.
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Analysis Setup: nonprol.fcs

Analysis Population

Click on one of the items =

below to edit.

Mame
Analysis Population

150
1

Number
100

50
1

o0 g

= —

Add Gate | Remove Gate 0 10 10° 10°

FL1-Height 1 OG
B Auto Layout Gates FSC-Height

SSC-Height
FL1-Height LOG
FL2-Height LOG |

This is the measurement we want to analyze.

Analysis Setup: nonprol.fcs

Analysis Population

500

Click on one of the items
below to edit.

MName
Analysis Population

Number
300 400
1 1

oo d

100
1

0
|

Add Gate Remove Gate 0 10 107 10°

FL2-Height LOG
1 Auto Layout Gates

oK Cancel

If we need to do additional gating, we could add gates now. In this case, we will analyze the
data without additional gates.

T Click OK.
The dialog closes and the file is read. The report page shows a 1P histogram of the cell-

tracking measurement "FL2-Height LOG". On the left of the main window, the FCS files
appear in a list. Below the list of files, processing options are shown.
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= Project: Cell Tracking Tistarial

Stus File

» ronprolics 1 i
proddcs |

-
FL2 Height LOG

Print Repornt =10

Choose processing options

The processing options in the lower-left portion of the screen determine what actions ModFit
LT will perform when it analyzes each of the FCS files in the list. The Type is setto Cell
proliferation tra  cking . The Analysis is set to Fit with current model . Let's enable two
output options.

1 Enable Save Report and Save PDF in the options list.

Analysis
Type Cell proliferation tracking
Open Report Template O Off
Analysis Fit with current model
Auto Linearity Off

Output
Save Report Cn
Save PDF B On

Save Report Graphic O off
Save Histogram Graphic O Off

Save To Project Qutput folder ~
Output Path AOutput

Printing
Print Report O off

With these settings, each file will be analyzed with the Cell Tracking Wizard's model, a report
will be saved, and a PDF will be created.
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Setting up the Cell Tracking Wizard

We are ready to launch the Cell Tracking Wizard to set up the analysis.

71 Click the Cell Track Wizard button in the Analysis panel of the Home tab.

g 3 & Sync Wizard  ~

/ T T &, Cell Track Wizard ~

Open FCS  Auto Fit EC"oose Model

Analysis

The Cell Tracking Wizard dialog is displayed showing theStart tab.

Cell Tracking Wizard

Start Parent Generations Other

* Welcome to the Cell Tracking Wizard.
Choose options for each tab the click the Analyze button.

What would you like to do?
@® Start from scratch. Create a new cell tracking model.

Edit the current cell tracking model.

Cancel Help

1 Click the Parent tab.
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Cell Tracking Wizard

Start Parent Generations Other

Adjust the peak cursor to identify the parent

= )
S population.
1547.24

Do you want ModFit LT to lock the 5D of the
parent? If so, edit the 50 as needed.

O Lock 5D 216.9

Mumber
300 400
1 1

200
1

100
1

0
|

o 10 102 10°
FL2-Height LOG

Cancel Help

A plot of the selected measurement is shown on the left. A red triangle identifies the
brightest peak that the wizard found in the sample. This is assumed to be the parent
population. If the wizard did not find the correct location for the parent population, you can
move the red triangle to the correct position or type the position into the edit box on the
right. In this sample, the correct position was foun d so no change is needed.

This tab gives us the ability to Lock SD for the parent. This option is useful with noisy data
or in cases where the parent population may become very small in subsequent samples. In
this tutorial, leave the option unchecked.

91 Clck the Generations tab.

© 2022 Verity Software House. All rights reserved. Page 64



ModFit LTE User Guide

Cell Tracking Wizard

Start Parent Generations Other

How many generations do you want to
= model?

a

Choose the model option that you want to
use

o 1
a7 Standard v

........ Tt
o 10 10° 10°
FL2-Height LOG

Cancel Help

On this tab, the plot indicates the parent position with a red vertical line. Dotted lines are
drawn in the computed locations for daughter generations, each having half of the intensity
of its predecessor.

The number of generations can be set using the combo box on the right. As we can see,
nine (9) is the correct value for this sample so no change is necessary. This value should be
set to capture all daughter generations between the parent and 0 on the axis.

We will leave the model option as Standard for now.

91 Click the Other tab.
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Cell Tracking Wizard

Start Parent Generations Other
Cell Tracking Options k

What generation is the start of true proliferation?
Precursor Frequency and UGPI use this value.

Generation 3~

Background Options

O Background Enable this to perform background subtraction.
Asymmetric cytokinesis Enable to interpolate the Standard Deviations of the generations.
Export Options

Enable to export a partition table after analysis.

o -
A E The text file can be imported into other apps.

O Prompt for file name Enable this option to prompt for the export file name.

Cancel Help

This tab determines the generation that is the start of true proliferation and several other
useful settings. These are all in the correct state for this tutorial, so no changes are required.

71 Click the Analyze button to initiate the analysis.

ModFit LT analyzes the first sample file with the Cell Tracking Wizard model and displays the
results on a report page. A plot of the cell tracking measurement and a legend appear on
the left. On the right the report shows the position and fraction for the parent and each
daughter generation, as well as key results from the proliferation analysis.

500
]

Cell Tracking Wizard Basic Model

File: nonprol_fos
Date acquired: 31-0ci-1993
Date analyzed: 25-May-2022

400
1

Parent: 96.17% at 1547 .24
B Ganzration 10

Generation 2: 2.98% at 773.62
Generation 3: 0.24% at 356.81
Generation 4: 0.21% at 193.41
Generation 3. 0.10% at 96.70
Generation . 0.14% at 45.35
Generation 7: 0.06% at 24.15
Generation &: 0.06% at 12.09
Generation 9 0.01% at 6.04
Generation 10: 0.01% at 3.02

Mumber
aon
1

200
1

Proliferation Index: 1.02
Monproliferative Fraction: 0.93
Replication Index: 2 40
Calculated Criginal Celis: 5190

100
1

T For cells at generation == 3:
0 10 lig 1ig Upper Generafion P1: §.40
FL2-Height LOG Precursor Frequency: 0.001025

Modeled Cells: 5303

Gated Events: 6532
Reduced Chi-Square: 5.863
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Create a database

Now that we have analyzed a file, we can use the Database Wizard to set up a database of
the analysis results for the project.

71 Click the Edit tab of the ribbon.
1 Click the Database Wizard button in the Database panel.

% £ Add Record
. £ Database Wizard

Databases

Database

The Database Wizard dialog is displayed.

""" Database Wizard O

Welcome

This wizard adds fields from the current analysis results to a database.

You can select an existing database or create a new one. A field for each
analysis result will be added, unless it is already in the database.

Help MNext >~ Cancel

1 Click Next .
1 On the next page of the wizard, select "Cell Tracking Tutorial" as the database.

1 Click Finish .

When the wizard closes, a new Database Viewer window appears on the screen. This
window will allow us to view records as they are added to the database. The fields in the
database were added by the wizard, based on the analysis we performed.

Optional step

Creating a database is an optional step for a project. It is a useful step if you
want to export your experimental results to another program, such as Excel, for
further analysis.
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Processing the file s

We can process the rest of the files in the list one at a time or automatically. To do this, we'll
use the controls on the batch toolbar, shown on the bottom -left side of the main window.

1 Click the Next button on the batch toolbar.

Files '\‘ [ o m o O Cell - 2 X
o 4 Tracking Analyze Cell Track Wizard Quit
Go to next item Next l

Before ModFit LT reads the next file, it saves the report and PDF for the file we just finished -
the first file in the list. It also adds a record to the database for the first file, which appears

in the Database Viewer window. Then it reads the next file in the list an d analyzes it using
the Cell Tracking Wizard model.

In this second sample, most of the cells have divided at least once. The daughter
generations have more cells than the parent generation.

100

o rant Cell Tracking Wizard Basic Model
anaration 2
anaration 3
anaration 4
anaration 5
anaration &
anaration 7
anaration 8
anaration §
anaration 10

File: prol.fcs
Crate acquired: 31-0ci-1993
Drate analyzed: 25-May-2022

Parent: 6.44% at 1547 24

a0ss00sO0ON

OEDOEEEDno D

Generation 2: 10.44% at 773.62
e f Generation 3: 17.67% at 386.81

5 Generation 4: 26.40% at 193.41
-E Generation 5: 20.43% at 96.70
=t Generation : 13.91% at 4835
= Generation 7: 2.53% at 24 18
F Generation & 1.17% at 12.08

Generation 9: 0.21% at 6.04
Generation 10: 0.60% at 3.02

= Proliferation Index: 472
Monproliferative Fraction: 0.30
Replication Index: 6.34
Calculated Original Cells: 1371

For cells at generation == 3:
Upper Generafion P1.: 8.72

17 i?
FL2-Height LOG Precurzor Frequency: 0.449723

Modeled Cells: 64569
Gated Events: 6559
Reduced Chi-Square: 1.247

Let's make the plot larger so that we can see the populations better.

1 Click the plot to select it. Sizing handles will appear on its borders.
f Using the sizing handles, make the plot larger.
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o
i .8_ 7] W Farent OC&II Tracking Wizard Basic Model
= Ganaration 2
Gaenaration 3 "
P— File: prol.fcs
E s=:::z:; Date acquired: 31-Oct-1993
2 Generation & Date analyzed: 25-May-2022
I Gansration 7
8- B serermient Parent: 8.44% at 1547.24
W Geraration 10

Generation 2: 10.44% at 773.62
Generation 3: 17.87% at 386.81
Generation 4: 26.40% at 193.41
Generation 5: 20.43% at 96.70
Generation 8: 13.91% at 4835
Generation 7: 2.53% at 2418
Generation 8: 1.17% at 12.09
Generation 9: 0.21% at 6.04
(OGeneration 10: 0.60% at 3.02

%m ber

Proliferation Index: 472
Monproliferative Fraction: 0.30
Replication Index: 6.34
Calculated Criginal Cells: 1371

For cells at generation == 3:
Upper Generation P1.: .72
Precursor Frequency: 0.449723

Modeled Cells: 64659
Gated Events: 6559
Reduced Chi-Square: 1.247

FL2-Height LOG

o o N

Any time you make revisions to your report layout, use the Save Project button to save your
changes.

1 Click the Save button in the Project panel of the Home tab.

& e New
.

HSa\fe
Open = save b

Project

1 A dialog will appear asking if you want to save an updated report template. Click Yes.

" Save Report Template

o Do you want to save an updated report template?

Yesi MNo

Note
You would need to reanalyze the 2 files in this project to update their reports
and PDFs with the modified report template.

If there were additional files in this experiment, we could use the Auto Advance button on
the batch toolbar to analyze them. In this case, our two files ar e analyzed and saved.

The database Viewer shows records for all files in the project.
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" Database Viewer for Cell Tracking Tutorial

B+Xomod/5 R
» 3
MF_FILE MF_DATE MF_MODEL MF_ANALYSIS Z_AVG_NUM_DIVISIONS_ALL  Z_AVG_NUM
1 nonprolfes  25-May-2022  Cell Tracking Wizard Model  Manual analysis 0,02 1.10
2 prolfcs 25-May-2022  Cell Tracking Wizard Model  Manual analysis  1.49 215
< »

Review the analysis

ModFit LT created a PDF and report for each of the FCS files in our project as we analyzed
them. Here is the quick way to view them.

1 Double click the second file in the list. A dialog is displayed with a set of choices.
1 ChooseOpen Report

" ModFit LT for Windows X

0 There is a saved PDF and report for this file.

Please choose:
Open PDF to open the PDF
Open Report to read the saved report
Analyze to redo the analysis
Cancel to stop processing

Qpen PDF EOpen Reiort! Analyze Cancel

The analysis report for the selected file is opened and we can review or modify the analysis.
1 Double-click the second file again, and this time choose Open PDF .
The PDF for this analysis will open in your computer's default PDF viewer.

1 When you have finished reviewing the PDF, close the PDF viewer.

Adjusting the model

You may be interested in trying several other options in the Cell Tracking Wizard, found in
the Other tab. To try these, you need to display the wizard dialog.
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1 Click the Cell Track Wizard button on the wizard toolbar at the bottom of the main
window. The Cell Tracking Wizard dialog s displayed.

Files ’/\‘ m o 0 Q O Trc-'Ccililng Anclyze cgnTrfl:-_ . 7'(

Create or Edit Mcde!

The wizard opens in editing mode so that you do not have to recreate the wizard model from
scratch. Visit the tabs in the wizard to make changes you want to try out.

1 Onthe Other tab, uncheck Save project template . You may not want to save these
changes to disk until after you review them.
1 Click the Analyze button. The sample is analyzed with the modified cell tracking model.

If you decide to keep the changes, use the Save Project button in the Project panel of the
Home tab to update the project. When prompted to save the report template, click Yes.

Reopen the project

Let's see what the project looks like when we open it again.

1 From the Project panel of the Home tab, click Open.

A o New
e

1 save

o]
el Y save As

Project

1 The Select a Project dialog is displayed, showing the Projects folder.
1 SelectCell Tracking Tutorial in the list and click the Select Folder button.

The project will open. The list of files and the processing options should be the same as we
left them. The database viewer is shown. The report tem plate is loaded, but it will show No
Data in the plot.
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= Project: Cell Tracking Tutorial
Status File

v nonpealiss
P prile

Project Qutput folder

Priet Report O o

To review one of the reports already analyzed, double-click the file in the list and choose
Open Report . You can add files to the project to analyze more. You can also save the
project under another name and it will be set up just like this project.

Summary

The Cell Tracking Wizard is a tool designed to allow you easily to analyze samples prepared
with cell tracking dyes. It is organized by categories into tabs which allow you to describe
your data and choose options to use in modeling your data.
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Creating a Custom Project

In this tutorial, we will create a custom project to analyze DNA cell cycle in yeast samples. As
shown in the diagram below, yeast cell cycle is quite different from mammal ian cell

cycle. ModFit LT's automatic analysis was not designed to analyze samples from yeast
populations. However, ModFit LT allows the user to create models from scratch for novel
applications, such as yeast DNA analysis, and we can create a project toorganize the model,
sample files, and output we generate.

mating haploid cells

developing
a and &«

cells

germination { g

of spores

formation
of ascus
and spores

{meiosis) diploid colony

{mitosis)
Life Cycle of Yeast, (c) 2005 Genetics Education Network, Kansas State University

We will use a yeast model previously developed and learn how to incorporate the model into
a new project. Let's get started.

T Start ModFit LT by following instructions in Installing and Running ModFit LT.
1 Click the OK button on the opening dialog, if it appears.

™ Untitled - ModFit LT 6.0
Home Insert Edit Options Help
e s & * New - 8, Sync Wizard
O N = A
[ save _ 3, Cell Track Wizard ]
Paste Copy = Open ) save As Open FCS  Auto f 2 Choose Mods S R Open  Save

b (i
4

L]

]

=

®

<

Clipboard Project ' Analysis View Report
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The ModFit LT ribbon bar appears at the top of the application window. Buttons are grouped
to give you quick access to the most common commands in ModFit LT.

Create a new project

We start by creating a new project.
71 Click the New button in the Project panel on the ribbon.

& * New

L HSave k

Open H Save As

Project

The New Project dialog is displayed.
ChooseCustom for the Type.
For the Name, enter Yeast Custom.

Clickthe More button and enable the Copy Data Files option.

=A =2 =4 =4

Click OK

" New Project X

Type: | Custom v

Name: |\-’east Custom |

Location: |...ents\ModFit LT for Windows\Projects | Browse...

£ More...

Name Value
Project Description
Project Creator Ben
Copy Data Files On

OK i Cancel

ModFit LT will create a folder in your Documents ModFit LT Projects folder named Yeast
Custom. When we select FCS files for this project, ModFit LT will copy the files into the
project folders.
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Open the previously -created report with custom model

For this example, we have a custom model and report that were created in a previous
version of ModFit LT. We will use that as the basis for this new project.

T Click the Open Report button in the Report panel of the ribbon. The Open Reports
dialog is displayed.

1
=5
Openk Save
|

Report
1 Navigate to the location where ModFit LT is installed:
1 Windows: Program Files Verity Software House\ModFit LT 6.0

1 MacOS: ApplicationdsModFit LT 6.0
7 Inthe Samples \ Yeast folder, open Yeast.mfl .

The report opens in ModFit LT showing the analysis from a previous version of ModFit LT.
This report contains a custom model designed to analyze yeast cell cycle.
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= & New = 3 7 A Sync Wizard v - Anslysis S H
) Y Bsoe e - v ACaiTackWiard ~ | Tlscale  [100% ©] -
Paste Copy | Open save As J Open FCS  Auto Fit 'Echoou | \ & Range Open Save As ‘
Clipboard Project !
~ Project: Yeast Custom
Status File
File analyzed: G0014009 Imd
Date analyzed: 31-May-2022
Model: CustomYeastModel xml
Analysis type: Manual analysis
2C 534 % at 19291
%CV. 933
4C. 2787 % at 385.83
%CV:9.33
1s1S:2564 4C/2C:200
6C. 1359 % a1 578.74
%CV: 9.33
2nd $: 11.37  6C/2C:3.00
8C. 12.49 % at 77166
%CV. 9.33
3rdS:371 8C2C. 400 8C/M4C: 200
Total S-Phase: 40.72 %
Modeled events. 13792
& > All cycle events: 13792
& T Cycle events per channel 24
: RCS: 2.850
Name Value
Mmoo
Type Custom vl |
Open Report Tempiste O Off ‘
Analysis Fit with current model
Auto Linearity " ‘
Save Report 0O off
Save POF oo#
Save Report Graphic O off
Save Histogram Graphic O Off
Save To Project Output folder v
Output Path Output 2
Print Report O off
v
< >
e/ QOO0 0O OO
Use controls to resize and rotate. <Shift>click to multiple select. <Alt>bypass grids. Project: Yeast Custom

To make this model part of the new project, all we have to do is save the project again.
f Click the Save button in the Project panel on the Home tab of the ribbon.

& e New

. HSa\fek

o]
pen ﬁ Save As

Project

At this point, our project is all setup to use this custom model as part of the project's report
template.

Projects and Report Templates

Each project you create in ModFit LT will contain a report template file that is
opened each time the project is opened. The report template is automatically
given the same name as the project. The report template contains the models,
the gates, the report layout, and oth er information.

If you open a report or report template manually and want to use it in your
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project, simply use the Save Project command and click "Yes" when asked if you
want to save the project template.

Add files to the project

With the custom model added to the new project, let's add some FCS files.

1 Click the Open FCS button on the ribbon. The Open Data dialog is displayed.
1 Navigate to the location where ModFit LT is installed:
1 Windows: Program Files Verity Software House\ModFit LT 6.0
1 MacOS:Applications\ModFit LT 6.0
7 Inthe Samples \ Yeast folder, select the four (4) yeast sample files: yeast -1.fcs, yeast-
2.fcs, yeast-3.fcs, and yeast-4.fcs.

1 ClickOpen.
" Open Data X
<« v o <« ModFit LT6.0 » Samples » Veast v | D D Search Yeast
Organize v New folder ==+ [ 0
Uninstall Information " MName Date modified
UNP yeast-1.fcs
Verity Software House yeast-2.fcs
MedFit LT 6.0 yeast-3.fcs
Samples yeast-4.fcs
Other ? Yeast.mfl
Proliferation
Sync
Yeast
Waves
Webroot v < >
File name: | "yeast-4.fcs" "yeast-1.fcs" "yeast-2.fcs" "yeast- V| All Files (*.%) ~
Open i Cancel

The files will be added to the file list for the project, and the first file will be ope ned.

Choose processing options

The processing options in the lower-left portion of the screen determine what actions ModFit
LT will perform when it analyzes each of the FCS files we added to the list. The Type is
already set to Custom , which we chose that when we created the project. The Analysis is
set to Fit with current model , and that's the only option for a custom project. Let's enable
two output options.

1 Enable Save Report and Save PDF in the options list.
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Analysis
Type Custom ~
Open Report Template O Off
Analysis Fit with current mode
Auto Linearity Cff

Output
Save Report E On

Save PDF Cn k
Save Report Graphic O off

Save Histogram Graphic O Off

Save To Project Output folder ~
Cutput Path NOutput

Printing
Print Report O off

With these settings, the custom model will be used to analyze each file after it is read. Then,
a report and PDF will be created.

Analyze the first file

We are ready to analyze the first file. This is done using the controls at the very bottom -left
of the main window.

7 Click the Run button to analyze the first file in the list.

ries | 0~C> 000
Run the current item |Rm

The first file is read and analyzed with the custom yeast model in our project.

If the gates need to be adjusted, this is the time to do that.  The first gate is used to remove
some low Pl events, and the second gate removes some of the brightest events that may be

pegged.

1

1

10

1o

55 LOG

10

FSLOG

1

[T

([Tl

1
a0 Teon 200 a0 a0 H %00
FL3 FI

a 200 400

80a
FL3 PI

The next step for custom models is to check the positions of the ranges used by the
model. Ranges are positioned over the peaks in the sample to provide initial estimates for
the model. Here's how to view and adjust the ranges.
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1 Click the Range button in the View panel on the Home tab of the ribbon.

o Analysis
T scale 100% ~

| & Range *

View

This switches ModFit LT into Range view, where the model's ranges are displayed. The filled
area under each range represents the initial estimate for the peak that is under the

range. The idea is to position and size the ranges over the peaks to give a reasonable first
estimate to the modeling routine.

With this yeast model, the 2C range should be positioned over the first peak (o n the left) at
~200. The 4C range should be at ~2X the position of the 2C range at ~400. The 6C range
should be at ~3X the 2C range at ~600, and the 8C range should be at ~4X the 2C range at
~800. If needed adjust the ranges so that they are centered on those positions. Once a
range is selected, you can also adjust the width of the range with the handle that

appears. The width can be fairly narrow; it is better to provide a narrower width estimate,
not an overly broad width estimate.

LI | I I 1
0 200 400 600 200 1000
FL3PI

When the ranges are adjusted, you are ready to re -fit the model to the data.
71 Click the Fit button in the Analysis panel of the Home tab on the ribbon.

*» &, Sync Wizard  ~

/ T i T LB Cell Track Wizard  ~
Open FCS  Auto Fit k "El:hocse Model

Analysis

ModFit LT switches back to Analysis view and shows the analyzed sample. The analysis will
look similar to the one shown below.
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File analyzed: yeast-1.fcs

Date analyzed: 31-May-2022
Model: CustomYeastModel xml
Analysis type: Manual analysis

300

250

2C: 23.91 % at 199.62
%CV: 9.02

200

4C: 24,93 % at 399.24
%CV: 9.02
1st S:26.87 4C/2C: 2.00

Number
150

6C: 2.20 % at 598.85
%CV: 9.02
2nd §:15.24 6C/2C: 3.00

8C: 1.86 % at 798.47
%CV: 9.02
3rd 5:4.97 8C/2C:4.00 B8C/4C:2.00

Total 3-Phase: 47.05 %

Modeled events: 13766

All cycle events: 13786
Cycle events per channel: 23
RCS: 4.654

0 200 400 GO0 00 1000

Create a database

Now that we have analyzed the first file, we can use the Database Wizard to set up a
database of the analysis results for the project.

71 Click the Edit tab of the ribbon.
1 Click the Database Wizard button in the Database panel.

% 5 Add Record
. S Database Wizard
Databases

Database

The Database Wizard dialog is displayed.
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" Database Wizard O

Welcome

This wizard adds fields from the current analysis results to a database.

You can select an existing database or create a new one. A field for each
analysis result will be added, unless it is already in the database.

Help Next >* Cancel

1 Click Next .
1 On the next page of the wizard, select "Yeast Custom" as the database.
1 Click Finish .

When the wizard closes, a new Database Viewer window appears on the screen. This
window will allow us to view records as they are added to the database. The fields in the
database were added by the wizard, based on the analysis we performed.

Processing other files

We can process the rest of the files in the list one at a time or automatically. If the g ates or
ranges might need to be adjusted, it is best to advance one file at a time through the
project.

1 Click the Next button on the batch toolbar.

Fies £ | | OCR_(D @0

Go to next item

Before ModFit LT reads the next file, it saves the report and PDF for the file we just finished -
the first file in the list. It also adds a record to the database for the first file, which appears

in the Database Viewer window. Then it reads the next file in the list and analyzes it using
the project's custom model.

The workflow for each file follows the pattern for the first file:

1 Check the gates and make any adjustments needed.
¢ Click the Range button to switch to Range view.
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f Adjust the ranges to identify the correct peaks and adjust peak widths if needed.
1 Click the Fit button to re -analyze the file with any adjustments you made.
f ClickNext on the batch toolbar to move to the next file.

Process the remaining files using these steps.

Review the analysis

ModFit LT created a PDF and report for each of the FCS files in our project as we analyzed
them. Let's take a look at a report and PDF.

1 Double click one of the files in the list. A dialog is displayed with a set of choices.
1 ChooseOpen Report

" ModFit LTfor Windows x

o There is a saved PDF and report for this file.

Please choose:
Open PDF to open the PDF
Open Report to read the saved report
Analyze to redo the analysis
Cancel to stop processing

QOpen PDF EDpen Reiort; Analyze Cancel

The analysis report for the selected file is opened and we can review or modify the analysis.
1 Double-click the same file, and this time choose Open PDF .

The PDF for this analysis will open in your computer's default PDF viewer. It will match the
report in the ModFit LT window.

Reports can also be opened using the Open Report button on the Home tab of the ribbon.

Summary

Custom projects are used for samples that don't fit the traditional DNA, synchronization, or
cell tracking approaches. In this case, we opened a report file that contained a custom model
designed to analyze DNA of yeast samples.

After creating a new, custom project, you can use Open Report or Open Report Template to
read a previously created model into the project. You can also create a model from scratch or
by using one of the built in tools such as Auto Analysis, the Sync Wizard, or the Cell Tracking
wizard. Be sure to use the Save Project command to make your model and report part of the
project's report template.

© 2022 Verity Software House. All rights reserved. Page 82



ModFit LTE User Guide

Use the batch toolbar to process samples in a custom project. You can process files one at a
time, adjusting gates and ranges before moving on to the next file.
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Manual analysis with  ModFit LT

If ModFit LT has difficulty detecting peaks or identifying the ploidy patterns of a sample using
automatic analysis, you can use manual analysis to analyze the data.

Manual analysis involves several steps. First, you open the sample youwant to analyze. Next,
you use the Choose Model dialog box to select a model that matches your assessment of the
sample. Once the model is selected, you need to position ranges over important peaks, and
finally tell the program to analyze the sample.

Whe n to Use Manual Analysis

Here is an example.

71 Click the Open FCS button on the Home tab of the ribbon.
1 Open the file "Problem1.fcs" from the Samples folder.

M Cip co-G1
= B Cip G2-1
= ] FAoips
o
o —

Ln —_
o
[ p—
‘:r —_
= i
o I —
E®
= ]
-
[ p—
l:\‘«l —_
-
o —
= IIII|IIII|IIII|IIII|IIII|
0 50 100 150 200 250

Channels

There are several problems with this histogram, the most important being that its peaks are
very broad and indistinct. In order for Auto Analysis to succeed, the important peaks in the
histogram must be correctly identified. Peaks are shown by the small black triangles under
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the graphic. The program probably missed one or both of the dominant peaks i n the
histogram.

This is a circumstance where you must use manual analysis to model the sample. Even if the
peaks are all detected, you can still continue with this tutorial.

Choosing a Model

§ Click the Choose Model button on the ribbon bar “E= Cheese Mede!

displayed.

and a dialog is

This dialog allows you to define the model that you want to use for the histogram. Based on
the options you choose, the program will construct a model to match those assumptions. This
is a DNA Aneuploid sample, so the selections we make in the dialog need to reflect that.

Edit Properties for Manual Analysis

Cancel

Mame Description MName Value

¥ Manual Analysis  Settings to many Auto Debris On Autg
Cyclel Cell cycle
Cycle2 Cell cycle

Auto Aggregates On Autg Reset
Apoptosis O Deon't Model Che
Linearity 2.00 G2/

Internal Standards |0 ~ | Num|

Mumber of Cycles |2 ~ | Nurr|
Madel Templates | Dip Ane * ~ | Sele

Range Positions Compute range positions  ~ | Cho

< > <

Help...

Number of cell cycles in sample (1 to 4)

Enable Auto Debris by checking the Auto Debris checkbox.

Enable Auto Aggregates by checking the Auto Aggregates checkbox.

Disable Apoptosis by clearing the check in the Apoptosis checkbox.

Set Linearity to 2.0. This is the default G2/G1 ratio.

Set Internal Standards  to 0. There are no internal standards in this file.

Set Number of cycles to 2. We want to model 2 cell cycles in this data file: a Diploid

and an Aneuploid cycle.

1 For the Model template , choose "Dip Ane". This tells the program the ploidy to assign
to each cycle.

1 For the Range positions , choose "Compute range positions". If you use this dialog to
modify a model, you might choose "Use current range positions" so that the program
did not move existing ranges.

1 Click OK to confirm your choices and close the dialog.

=A =4 =4 -8 -4 A

Adjusting Ranges
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The program will construct the model and try to position the model ranges over detected
peaks. It switches to the Range view automatically. You can switch to this view anytime by
clicking the Range button on the ribbon.

In the Range view, you can position ranges over the peaks in the sample. You move a range
by clicking on the range label, and dragging it to a new location with the mouse button

down. When finished, you release the mouse button. To adjust the width of a range, click the
black handle and drag to choose a new size. If a range is already correctly positioned and
sized, do not move or resize it.

1 Make sure the Debris range is located over the starting point of debris at the left edge
of the histogram. This range is always used to identify the start of debris. The right side
of the range should be placed at approximately two -thirds of the histogram scale.

1 Next, move the Dip G1 range over the first peak, the DNA Diploid GO-G1. It does not
need to be stretched to encompass the peak as long as it is centered on the peak. You
should see a red fill in the first peak that indicates the range estimate of the size of the
peaks.

1 Move the Anl G1 range over the center of th e second peak, the DNA Aneuploid GOG1.
This peak will fill with yellow to indicate the range estimate.

Notice that as you move a range, the left pane on the status bar displays information about
the range position. The left and right values are in the uni ts shown on the X-axis; the top is
in number of events. When the mouse button is released, the status bar indicates the fitted
estimates for the range.

1 Move the Dip G2 range over the portion of the histogram that is about twice the
position of the Dip G1 range. This is the approximate position of the Diploid G2-M.

1 Move the Anl G2 range to about twice the position of the Anl G1 range. This is the
approximate position of the Aneuploid G2-M.

Debris

0 50 100 150 200 250
Channels
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Fitting the Model

With the ranges in position, you are ready to a nalyze the sample.

;

f Click the Fit button Fit on the ribbon to perform the non -linear least squares fit. The
results will be similar to the one shown here.

§ — [ Debris File analyzed: Problem1 fcs

= Aggregates Date analyzed: 17-Feb-2022

B Dip 61 Model: 2DA0n_DSD_ASD

g g:s gz Analysis type: Manual analysis
§ n % in: g; Auto Linearity: No

3 A:I 5 Ploidy Mode: First cycle is diploid

Diploid: 50.07 %
Dip G1: 60.15 % at 74.93
Dip G2: 11.26 % at 149.86
Dip S:286.59 % G2/G1:2.00
%CV: 9.66

400
1

Number
300
1

Aneuploid 1: 49.93 %
An1G1: 76.85 % at 99.96
An1G2: 10.46 % at 199.93
An1S: 1270 % G2/G1:2.00
%CV:10.12 DI 1.33

200
1

Total Aneuploid 5-Phase: 12.70 %
Total 5-Phase: 20.65 %
Total B.AD.: 4.24 %

100
|

/ [ e, Debris: 10.77 %
NN Aggregates: 0.00 %
———r &Id&'}". Modeled events: 30078
All cycle events: 26640
0 50 100 Channelsjso 200 250 Cycle events per channel: 213
RCS: 1.016

0

1 Review the analysis to ensure that the model correctly matches the sample. If it does
not, you should make sure you selected the correct model and that its ranges are
correctly positioned.

Summary

The manual analysis mode should be used when the peak finder or automatic analysis mode
fails, or you need to make your own decisions about how to model a sample. It enables user-
intervention at the key points in the analysis: model selection and range positioning.

Models are selected using the Choose Model option on the Home tab of the ribbon bar.

Ranges used to identify peaks must be positioned so that each range identifies a unique
peak; they should not overlap. For example, the Dip G1 range is used to identify the Diploid
GOG1 peak, and no other peak range should be placed over the same peak. You should not,
for example, place the Anl G1 range over the same peak as the Dip G1 range. The Debris
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range is the only exception. Since it does not identify a peak, it should be stretched across
about two-thirds of the histogram.

See also:

Model Descriptions

Choose Model command

Ranges command
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Enhanced Cell Tracking Anal ysis

Features in ModFit LT and WinList provide unparalleled capabilities to analyze cell
proliferation.

ModFit LT performs sophisticated least squares analysis in just a few clicks of a mouse and
reveals the secrets of the proliferation data: proliferation index, non -proliferative fraction,
and precursor frequency, and fractions for each proliferating generation. The proliferation
results can be exported so that other applications can extend the analysis.

Enter WinList. NStat regions can import the proliferation results from ModFit LT, and then
partition the generations according to the proliferation analysis. This enhancement sets the
stage for exciting new analysis capabilities.

This tutorial will explore these new features to examine a CFSE-stained sample containing
several other markers.

The big picture
From the Cell Tracking Wizard in ModFit LT...

=
2 B Farent
~  _| [ Generaticn 2
— . Generation 3
— . Generation 4
= ] Generation 5
2 — [ ceneraticn &
™ <4 | Generation 7
— [ Generaticn &
1 |:| Generation 9
=T . Generation 10
L=
L
- ]
= —]
E
5 ]
= _
=
D —
[ ]
=
o —]
Ly
o —
100 101 102 103
FL1-H CFSE

... into WinList for exciting, new explorations of proliferation.
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Getting started

To start, we will use the Cell Tracking Wizard in ModFit LT and export its results. Then, you
will set up WinList to import those results into an NStat region.

You will need both ModFit LT and WinList for this tutorial. WinList must be version
9.0 or greater.

1 Launch WinList and pass through the opening dialogs.

1 Launch ModFit LT and pass through the opening dialogs.

1 Using ModFit LT'sOpen FCS command, navigate to the Samples folder located in the
WinL/istapplication folder. Select "CFSE sample.fcs" and clickOpen. Note, the dialog
may look different than th e one shown below, depending on the version of ModFit LT
you are using.
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Analysis Setup: CFSE sample.fcs

Analysis Population
=
Click @n one of the items g k
below to edit. i
MName = | b
=2
Amalysis Population 2]
Rl
- ]
-§ 18— ] R1
= O
o
@
o -
Add Gate | Remove Gate 0 101 0 03
FL1-H CFSE
Auto Layout Gates
[ ok || cancel

1 Choose "FLEH-CFSE" as the analysis parameter.
1 Next, right-click on the histogram and choose Edit X Parameter . ChooseLog for the
Transform and click OK.

Analysis " cag <
Edit Properties for FL1-H CFSE
Name Value ol | OK |
Clickd | B FCS Keyword Name{$PnM_$PnS)  FL1-H CFSE k
below| | & Parameter Resolution 10000.00
Reset
| Nmmdtaom ¥
Anall Parameter Alias FL1-H CFSE
Transform Log j
B Value 'lm_‘l—
Zoom Type Off
Fixed Upper Boundary 1000000000.00 v ]
< > Help...
Select the type of transform to use for this parameter.
T ] T T -
Add Gate | [Remove Gate 100 101 102 103
FL1-H CFSE
Auto Layout Gates
| ok || cancel |

The axis now displays the Log transform. We don't need to create any gates - we'll do that
later in WinList.

1 Click OK.

On ModFit LT's home tab chooseCell Track Wizard .

1 Inthe Cell Tracking Wizard dialog, click the Generations tab and choose the "Floating"
model option from the drop -down list.

=
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Click the Other tab, and enable Export partition table  and Prompt for file name
checkboxes. These options will cause the program to create the export file after analysis
and allow you to enter a name for the export file.

Cell Tracking Wizard

Start

Cell Tracking Options

Generation 3 v~

Background Options

[ Background Enable this to perform background subtraction.

Asymmetric cytokinesis

Export Options

Parent Generations Other

What generation is the start of true proliferation?
Precursor Frequency and UGPI use this value.

Enable to interpolate the Standard Deviations of the
generations.

Export partition table

Prompt for file name Enable this option to prompt for the export file name.

Enable to export a partition table after analysis.
The text file can be imported into other apps.

Cancel Help

Finally, click the Analyze button to perform the analysis.

When the analysis is complete, the Choose Location to Save Patrtitions dialog will be
displayed. You can save the file to any location. For this tutorial, save the export file to
the desktop so that it's easy to find later.

When you choose the Export option for the Cell Tracking Wizard, the program
determines the boundaries between adjacent generations and writes that information
to the export file. The boundarie s are the points of intersection between the Gaussian
components in the model.

Cell Tr
File
Regions
Scale
Genl@
Gen9
Gen8
Gen?
Genb
Gen5
Gend
Gen3
Gen2
Parent

acking Wizard Partitions
CFSE sample.fcs

18

8 256

6.00 24.83

24,83 44.56

44.56  62.77

62.77 81.32

81.32 98.89

98.89 119.5@

119.50 138.48
138.40 157.46
157.46 177.94|
177.94 256.00

Setting up WinList

|l

Activate WinList and click the Open FCS button on the ribbon bar.

© 2022 Verity Software House. All rights reserved. Page 92



ModFit LTE User Guide

f Navigate to the Samples folder located in the WinList application folder. Select the "CFSE
sample.fcs" file and click Open .

71 Inthe Create Histograms dialog, select CFSEin the X Axis list and CD69 PE in the Y
Axis list. Click Add to List fwo times. This will create two copies of CFSE vs. CD69 PE.
Click OK to close the dialog.

Create Histograms

1P Histograms 2P Histograms 3P Histograms
X Axis Y Axis
Forward Scatter Forward Scatter Choose one or more X and Y
STIM Side Scatter STIM parameters, then click Add to List.
CUBY PE CD69 PE Unique combinations of the selected
CD4 PerCP Eo4PerCP parameters are added to the list.
FL2-A FL2-A
ToPro3 ToPro3 In Combinations mode, select
parameters in the X axis list and all
combinations will be created.
Add to List [ | Combinations mode
L3 .
Histograms Resolution:
CFSE vs CD69 PE 64 b
CFSE vs CD6&9 PE
Delete
Up
Down
< >
OK Cancel

You can change the graphical display for the histograms you've just created. Right
click on the histogram and choose Graphics. Try out the different display options to
see what you like best..

For this analysis we need to use a standard Log transform for t he X and Y axis, not
HyperLog. The exported information from ModFit LT is in Log units.

1 Move the mouse over the CFSE label on the X-axis and click the small triangle that
appears. SelectLog from the list of transformations. Repeat this for the CD69 Y-axis.
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1 Click on the title bar of the first dot plot to activate it. Click the NStat region tool in the

histogram toolbar.

71 Inthe NStat Properties dialog, click the Import button.

NStat Properties

Name Current Value
NStat rows 2

NStat columns 2

Show vertices Enable
Results []Enable
Enable gates [_|Enable

Cell Tracking Wizard Import

Import partitions

Description
Rows in the NStat.

Columns in the NStat.
Enable to display each vertex.
Creates a results for the region.

Enables gates based con the subregions.

Import... Imports information from ModFit LT Cell Tracking Wizard.

| OK

Cancel

1 Navigate to the Desktop folder and select CellTrackingWizardPartitions.kt and click

Open.

{1 Edit the NStat rows to 1 and check the Show Vertices , Results , and Enable gates
checkboxes. The number of columns should already be 10 from the Import. Click OK.

NStat Properties

Name ,..Cl.l.l;l:enﬂla‘lue Description OK
NStat rows 1 Rows in the NStat.
Cancel
NStat columns 10 Columns in the NStat.
Show vertices Enable Enable to display each vertex.
Results Enable Creates a results for the region.
Enable gates Enables gates based on the subregions.
9 Enable 9 &g
Cell Tracking Wizard Import
Import partitions Imports information from ModFit LT Cell Tracking Wizard.
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WinList creates the NStat partitions using the imported Cell Tracking information and displays
a results window with statistics.

_L 1:CFSE vs CD69 PE [Ungated ] = B X
B N R RN AR N R | K
1 % o
1 1
~ld1: CFSE sample.fcs ]
-1d2: 18May2021 O
Jlid Percent %Gate geoMeanX geoMeanY
R1 072 0.72 1.73 1.42 =
. |R2 167 167 3.63 1.66 H
24R3 256 2.56 7.07 2.25 ®
R4 431 431 13.65 3.37 s
4R5 6.53 6.53 26.60 492 - ' G)‘
- R6 18.24 18.24 53.37 6.76 ’ 61
1R7 17.16 17.16 102.78 933}
JR8 15.83 15.83 208.51 v
w RS9 17.24 17.24 412.03 _
o R10 15.73 15.73  1000.55
D —
(@]
°©
15.73%
?CJ_ LA ’
400 107 102 103 104
aD CFSE

Isolating the generations

At this point, you have completed the basic import process. Let's extend the WinList analysis
to explore other markers as a function of the proliferation analysis.

1 Click the title bar of the second histogram, and click the NStat region tool button to

create another NStat. For this one, set NStat rows to 2 and NStat columns to 1. Check
the Enable gates option and uncheck other options. Click OK.
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Name Current Value Description | oK
NStat rows Rows in the NStat.

2

NStat columns 1 Columns in the NStat. Cancel
Show vertices Enable Enable to display each vertex.

Results [ ]Enable Creates a results for the region.

;Enable gates Enable :nables gates based on the subregions.

" Cell Tracking Wizard Import

Import partitions Imports information from ModFit LT Cell Tracking Wizard.

Import...

Now, one of the histograms contains an NStat that shows the proliferation partitions, and the
other histogram has an NStat that will allow us to define the CD69 negatives and positives.

1 Drag the region by th e label to adjust the second NStat so that it approximately divides
the two major populations in the second histogram, as shown.

You can change the graphics for any histogram by choosing Graphics from the
right-click context menu for a histogram.

L. 2:CFSE vs CD69 PE [Ungated ] = EE X

=

53 134.13%
. O

i O
23 ]
3 iz

y - N
%‘é— , g:
° 3 6
v

400 101 102 102 104
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To analyze and visualize the generations better, we will create a calculated parameter using
the FCOMunction. This function creates a new parameter that will allow us to look at each
population independently. It uses gates as input, and we'll use the gates fr om the NStat
regions we just created.

Let's create a few FCOM calculated parameters to help isolate the generations.

1 Click the Add Parameter button on the main ribbon bar. Alternatively, you can right-
click in the data source and choose Add Parameter from the context menu.

Parameter

T Click the Add button in the Edit Calculated Parameters  dialog.
1 Type Proliferation in the Name edit box. Type or copy this expression into the
Equation edit box, and then click OK.

FLOG(FCOM(G1,G2,G3,G4,G5,G6,G7,G8,G9,G10)+0.5)*256/F LOG(1024)+FR
ND(3)

This expression deserves some explanation. Let's break it apart, starting with the FCOM
portion. FCOM is a "gate combination” function. It takes any number of gates as arguments;
the result of the equation depends on how many gates are in the expression. With a single
gate, there are 2 possible event classifications: an event is "in" or "not in" the gate. With two
gates, there are 4 possible event classifications. With the ten gates in our expression, FCOM
can produce 1024 different event states.

However, since these gates do not overlap at all, most of the 1024 possible states have no
events in them. In fact, the only states that contain events are the 10 single -positive event
states, resulting in values of 1, 2, 4, 8, 16, 32, 64, 128, 256 , and 512. If we plotted the result
of the FCOM function as a histogram, we would see 10 spikes of events, and the spikes
would be exponentially spaced.

Our goal is to see these 10 spikes evenly spaced across the histogram. This is where the
FLOG functioncomes in. By taking the log of the FCOM output and scaling it by 1024, we
redistribute the 10 FCOM values evenly across 256 channels. The final portion of the
expression, "+FRND(3)", changes the spikes of events into Gaussian distributions so that
they can be better visualized.

Take a look at the WinList reference sections on Add Parameters and FCOM for
details on the complete set of WinList functions.

1 Once again, click the Add button in the Edit Calculated Parameters dialog.
1 Type CD69 Expression inthe Name edit box. Type or copy this expression, and click
OK.
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(FCOM(G11)+0.5)*256/2+FRND(3)

Edit Calculated Parameters X

Name Equation Resolution | oK
Proliferation FLOG(FCOM(G1,G2,G3,G4,G5,G6,G7,G8,G9,G10)+0.5)*256/FLOG(1024)+FRND(3) ~ 256.000000
CD69 Expression  (FCOM(G11)+0.5)*256/2+FRND(3) 256.000000 Open...
Save...
Help...
Add Delete Edit...
1 Click OK.

CD69 expression as a function of proliferation

We're now ready to explore this data file in really interesting ways. Wouldn't it be nice to see
CD69 as it relates to proliferation, viewing each generation as a discrete cluster? Could we
guantify the CD69 expression of CD69positive cells for each generation? Yes and yes.

1 From the Insert tab on the ribbon bar, click the Density plot. This creates a Density
plot in a default location on the data source. Click the X Axis label and choose
Proliferation. Click the Y Axis label and choose CD69 PE

Let's create another histogram to isolate the CD69 positives and negatives.
1 Right-click on the histogram that we just created and choose Clone from th e context

menu. A duplicate copy of the histogram is created.
1 Change the Y Axis to show CD69 Expression
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In the graphics we can see the generations separated into discrete populations along the X-
axis. That's the first FCOM function we created. The Parent generation has the highest
intensity.

The Y-axis shows the continuous CD69 parameter in the histogram on the left. We can see
that the parent generation had the greatest expression of CD69, with diminishing expression
for each subsequent daughter generation. In the second plot. the CD69 positives and
negatives are distinctly separated using the CD69 Expression FCOM parameter that we
created. This makes it very easy to get statistics on the "CD69-activated" cells for each
generation by simply creating regions on the subsets.

You can, of course, explore how other parameters relate to cell proliferation. Simply create
additional histogram to display the parameter combinations you are interested in.
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Making life easier

You have done the real work in setting things up with this tutorial. If you save this setup as a
WinList protocol or protocol bundle, the calculated FCOM parameters, NStat regions, and
selected histogram can be recalled very easily from disk.

When you analyze new data files with ModFit LT's Cell Tracking Wizard, you can export new
partition files. Then, open the same data file into your WinList protocol and import the
partitions into the NStat region as we have demonstrated in this tutorial. All of the calculated
parameters will update based on the new data and partitions.
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Creating a report template

One of the best ways to save time with ModFit LT is to design one or more report s to use as
templates. You can open a template and use it as the starting point of your analysis, with
your customized comments, graphics, and layout.

In this tutorial, we will design a simple report using ModFit LT's built -in text and graphics
tools.

1 Launch ModFit LT.
7 Click the Open FCS button on the Home tab. Choose one of the sample files, and then
click Open to load it.

You will see a histogram, but no results. In order to display the results, we have to analyze
the data.

7 Click the Auto button to auto matically analyze the sample. Once finished, ModFit LT will
show us the results in textual format.

Suppose that we want to create a report that looks something like the one pictured below.
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O My¥ery Own DNA Report

shalpes Savoeel PLE
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We have added four objects to this report and moved things around a bit. The top of the
report contains a circle, arrow, and title text, and there is a new free -form text object in the
lower half of the report.

We will build a report template like this simple example.

Building the example

Adjust the Zoom ™* * so that you can see the whole report page on the screen.
Click the histogram graphic and drag it down the report page about two inches.

Move the legend down about two inches.

Click the results text and drag it down the page, as well. Align the top of the text with

the top of the graphic.

1 From the Insert tab, click the Ellipse tool EiP€  This will insert an ellipse object onto
the report page.

1 Move and size the ellipse to resemble the example.

1 Double-click the new ellipse object to edit its properties. Change the Fill Color to a color
you like, and click OK.

=A =4 =4 -4
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N

f Click the Arrow tool on the Insert tab Arrow  An arrow will be inserted into the
report.

1 Drag the arrow so that its tip is next to the right hand side of the circle. Then, click and
drag the other end of th e arrow across the page to form a horizontal line.

A

1 Click the Text tool onthe Insert tab T*' _ The Edit Text dialog will appear. Click
the Properties button.

71 Click the Label Font to display the font dialog. Increase the font size to 26. You can
change the font and color as well. Click OK when you are done adjusting the font.

1 Type "My Very Own DNA Report" (or some other title that suits you) into the text edit
box, then click OK. The text is inserted into the report.

f Move and resize the text so that it is positioned correctly over the arrow.

OK, we have just one more item to add.

1 Click the Text tool once again. In the Edit Text dialog, type a comment that you might
make about the data you analyze. Then click OK.
1 Move this last text to the lower portion of th e report page.

Great. You are done. All that is left is to save the report under some name that we will
remember.

1 From the File menu, click the Save Report Template  button. In the Save Template
dialog, enter the name "PRACTICE".
1 Click the Save button.

Using the template

The report template has been saved. So how does one use a report template? It is really
quite simple.

Any time you create a new project in ModFit LT, use the Open Report Template command
in the File menu to open your customized report template. After opening your template, use
the Save Project button on the Home tab to save your report template as the project's
report template.

If you want to use your custom template with out creating a project, simply use the Open
Report Template command in the File menu to open your customized report template.
Once the report template is loaded, open a new data file, and analyze it. All of the results in
the template reflect the new sampl e.
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If you want to protect your reports from someone accidentally overwriting them, you can
make them "read-only". If someone accidentally tries to save a report by the same name,
ModFit LT will require the user to choose a new name for their report.

Note: If you have saved reports with a previous version of ModFit LT, you should load them
into this version of the program and save them again to upgrade them to the latest version
format.

Summary

You can design report templates that include graphics, text, and the layout you want.
Templates can be opened in ModFit LT and used as the starting point for the analyses you do
with the program. They can save you time and energy, since you design them only once and
use them over and over again.
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Main Window

ModFit LT offers two interfaces for the main window. The Ribbon Bar provides easy access
to the most common commands without having to drill down in menus. The Toolbar and
menu interface is a good option for users who want to keep the legacy version of the
interface.

The program must be restarted when changing fr om one to the other.

To switch to the Toolbar and menu interface, select the Options tab on the ribbon bar and
click the Switch to menu -toolbar button.

|5witd'| to mn;:nu—tonlbar|

To switch to the Ribbon Bar interface, choose Switch to ribbon bar interface in the View
menu.

View

Switch ﬁihhun bar interface

Main window with Ribbon Bar
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MF

" DNA-Sample1.mfl - ModFit LT 6.0

File Home Insert Edit Options Help
.ﬂ; ‘ ® New ‘ /"’_ ; & Sync Wizard ~ . Analysis
& [=1save h ¥ & Cell Track Wizard ~  11.Scale
Past @ @] o] FCS  Aut Fit
aste opY pen gSave As pen we I -EChoose Model &1, Range
Clipboard Project Analysis View

m]

[ Debris
[ Aggregates
M pip G1
I pipG2
DipS

File analyzed: DNA-Sample1.fcs
Date analyzed. 19-May-2022
Model: 1DAOn_DSD

Analysis type: Automatic analysis
Auto Linearity. No

Ploidy Mode: First cycle is diploid

Diploid: 100.00 %
Dip G1: 73.09 % at 166.38
Dip G2: 2.47 % at 332.76
Dip S:24.44 % G2/G1:2.00
%CV: 2.39

Total 5-Phase: 24.44 %
Total BAD.Z3.81 %

Debris: 4.30 %

Aggregates: 8.52 %

Modeled events: 29253

All cycle events: 25503

Cycle events per channel: 601
RCS: 3.330

rRUO @

=

Open  Save

Report

02000000

Project: No Project

Main window with Toolbar and Menu
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" Untitled - ModFit LT 6.0

Gui

de

File Edit View Analysis Tools

|t &

Help

@ g

U= o 0 @

© Open FCS Auto  Scale Choose Model Range Fit Autolin  Diags Analysis Save Print User Guide
5 N
_ A
27 O Dsbris File analyzed: DNA-Sample1.fcs Text
] E 399:;“‘55 Date analyzed: 19-May-2022
o B oip o2 Model: 1DAOn_DSD
S Dip S Analysis type: Automatic analysis
2 1 " Auto Linearity: No Keywords
21 Ploidy Mode: First cycle is diploid /
37 Line
] Diploid: 100.00 %
o Dip G1: 73.09 % at 166.38 \
58] Dip G2° 2 47 % at 332 76 Arrow
-g g Dip S:24.44 % G2/G1:2.00
5.1 %CV- 2 39 O
z2 1
=
@ Total S-Phase: 24.44 % Rect
1 Total B.A.D.:3.81 %
g (@)
& Debris- 4.30 % Ellipse
] Aggregates: 8.52 %
2 1 Modeled events: 20253 <
= All cycle events: 25503 X Zoom
1 Cycle events per channel: 601
] RCS® 3.330 i
o LY
Y Zoom
ModFit LT V6.0.3(Win)
v
<
s /1 QQOQO OO
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Ribbon Bar

Gui

de

The Ribbon Bar provides easy access to the most common commands without having to drill
down in menus. It is divided up into tabs that gro up commands based on function.

File tab

mkNHome Insert
| New Project

°
& Open Project
H Save Project
» Archive Project
Project Info

Show Project Folder

* Open FCS
Change Dataset

New Report Template
Open Report Template
Save Report Template

4" Export

= Print

Page Setup

Recent Projects
Recent Files

Recent Reports

< Exit

Command

Edit

Ctrl+F
Ctrl+Shift+F

Ctrl+N

Ctrl+P

Alt+F4

Options

T

CS

Help

/

Auto

-

o8, Sync Wizard ~ Analysis I |!
¥ X Cell Track Wizard ~ Scale 75% v v
Fit - . Open  Save
Choose Model 1, Range P

Analysis View Report

Description

New Project
Open Project
Save Project
Archive Project

Project Info

Show Project Folder

Open FCS
Change Data Set

Create a new project folder

Open an existing project

Save the project

Archive the project as a ZIP file
Display and edit project information

Open the project folder in Explorer
(Windows) or Finder (MacOS)

Open an FCS data file for analysis
Select a different FCS dataset
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New Report Template command

Open Report Template

Save Report Template

Export PDE Export Histogram Graphic,

Export Report Graphic

Print

Page Setup

de

Create a new, empty report
Open a report template from disk

Save a report template

Export PDF and graphics

Print the report

Set the page size and margins

Recent Projects
Recent Files

Recent Reports

Exit (Quit)

Home tab

Home Insert Edit

Options

Shows a list of recently-opened projects

Shows a list of recently-opened data files

Shows a list of recently-opened reports

Closes the program

Help

rRUO @

== 5 .k 4 ® New 4 X SyncWizard  ~ a Analysis ]
) —1 i] - [ save / ToT A Cell Track Wizard v T1Scale H v
Paste Copy ‘ Open HSave As ‘ Open FCS  Auto Fit -EChoose Model &, Range | Open Save
Clipboard Project Analysis View Report
Clipboard  Project Analysis View Report
Paste Open Project  Open FCS Analysis Open
Copy New Project  Auto Analyze Scale Save
Save Project  Auto with Auto Linearity ~ Range Save As
Save Project A Fit with Current Model Zoom

Auto Linearity

Sync Wizard
Cell Track Wizard

Choose Model
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Insert tab
Home Insert h Edit QOptions Help RUO e
A /S RNO0 = k&=
Text  Keywords Line Arrow Rect Ellipse XZoom Y Zoom Diags
Text Shapes Graphs
Text Shapes Graphs
Text Line X Zoom graph
Keywords Arrow Y Zoom graph
Rectangle Fit Diagnostics graph
Ellipse
Edit tab
File Home Insert Edit Options Help RUO a

¢ 2 L

£.ri1.53.5 =

5 Database Wizard

T ¥

Logging Gates Analysis Quick Editor ~ Fit  Colors Databases Diags S-Phase
Cutoffs
Setup Model Database Qc
Setup Model Database QC
Loggin Quick Editor Edit Databases Fit Diagnostics
Gates Full Editor Add Record S-Phase Cutoffs
Analysis Fit with Current Database Wizard
Model
Colors
Options tab
File Home Insert Edit Options Help RUO

Switch to menu-toolbar # # #

Report Auto Peak
‘ Batch  Analysis  Finder

Interface
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Interface Settings

Switch to menu-toolbar Report Batch Settings

Auto Analysis settings

Peak Finder settings

Options and Configuration

User Equations

Manage settings

Select Shared Folder
(Only ModFitAdmins in
Compliance mode)

Help tab

File Home Insert Edit Options Help RUO e

LY 3.0 @m

Updates Website Contact App Info  User Guide About

Online Learn

Online Learn

Updates Application Info
Website User Guide
Ask Tech Support About

Make a Suggestion

Report a Problem
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Toolbar

The toolbar is displayed across the top of the application window, below the menu bar. It can
be moved by clicking and holding the mouse down on a blank portion of the toolbar, then
dragging to a new location. The toolbar provides quick mouse access to common ModFit LT
functions.

The buttons appearing in the Toolbar are shown below along with an explanation of the
functions they perform.

§ . / Il "EE &5 s S H = [75% ~|[Breast ~|ruo 0

Open FCS Auto  Scale Choose Model Range Fit  Autolin Diags Report Save Print Iser Guide
Click To
4 Open an FCS data file for analysis. This is a
split button, which also contains a command
Open FC5 to open reports..
/ Perform an automatic analysis.
Auto
Il Adjust the scaling of the data, and the lower
T and upper boundaries of the analysis.
Scale
"EE Select amodel to be used for manual
analysis.
Choose Model
a1 Adjust the range positions on the data.
—
Range
; Analyze the data with the current model,
scaling, and range positions.
Fit
Perform auto-linearity on the current data
/ with the current model.
Auto Lin
n Evaluate the fit for S-Phase variability and
+ compare with Consensus Conference
Diags recommendations.
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Report
Save

Print

75% ~

RUO
Compilance

@

IUser Guide

LTE User Guide

Edit and lay out the report.

Automatically name, then save the report.

Print the report.

Select a zoom factor for viewing the report
page on the screen.

Select atissue type for the data sample. By
selecting a type, you apply the cutoffs for
that type. You must enter your own cutoff
values in the S-Phase cutoffs dialog.

This text indicates whether the program is
running in "Compliance" or "RUQ" mode

Display the ModFit LT User Guide.
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Shortcuts

ModFit LT provides keyboard shortcuts for many of its commands.

Action Name

Gui de

Windows Shortcut

MacOS Shortcut

New Report Template

Open FCS
Open Report

Save Report
Print

Exit (Quit on MacOS)

Copy command

Paste command

Automatic Analysis

Auto Analyze and Auto
Linearity

Fit with Current Model

Change Data Set

Ctrl+N
Ctrl+F
Ctrl+O
Ctrl+S
Ctrl+P
Alt+F4
Ctrl+C
Ctrl+V
Ctrl+A

Ctrl+Shift+A

Ctrl+M
Ctrl+Shift+F
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Command+F
Command+0O
Command+S
Command+P
Command+Q
Command+C
Command+V

Command+A
Command+Shift+A

Command+M

Command+Shift+F
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Projects

Projects in ModFit LT

ModFit LT can help organize your work into Projects, making it easy to keep files together
and to move your work from one place to another.

What is a Project?

A Projectis a folder structure containing information about your experiment:

1 The type of project. For example, projects types can be Cell Cycle, Synchronization

Wizard, etc.
1
1
1
1
database results.
1
1

A report template file, which can be customized.

A list of the FCS files you have added to the project

The actions that you want to perform when you open an F CS file

The output that is generated by the analysis, such as reports, PDFs, image files, and

A copy of the preferences and settings that were in place when the project was saved.
Optionally, a project folder can also contain copies of the FCS files in your experiment.

What is the Project Type?

The project Type determines how the project will be used:

Project Type Usage
Cell cycle analysis using AuteAnalysisor a model created with the
Cell cycle Choose Model dialog. Supports multiple cell cycles, debris and

Synchronized cell
cycle

Cell proliferation
tracking

Custom

aggregate subtraction

Analyze samples that have been synchronized (e.g. blocked in GO
G1 and then released). Supports one cell cycle, delris and
aggregate subtraction

For cells stained with celktracking dyes such as CFSE. Computes all
cell proliferation statistics (e.g. Proliferation Index, Replication
Index, Precursor Freguency, etc.)

For an unrestricted analysis with a custom model

ModFit LT will enable the tools that are appropriate for the type you select.

Where are Projects stored?
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Projects are stored in a folder named Projects within the ModFit LT folder in the user's
Documents, by default. Each project is contained in its own folder within the Projects
folder. Itis recommended that Projects are stored in the default Projects folder to make it
quick and efficient to open projects. However, users can save a Project to any writable
location, and Projects can be opened from any readable location accessible to the user.

The diagram below illustrates the structure a Project folder.

e ad
DR
Project 1 Database
_ FCS Files Graphics
Project 2 e
Projects Output PDFs
Project 3 Settings Reports
]
“avmrrrEy
Folder Contents

Database Contains the tab-delimited database file and related files.

If the project is set up to Copy Files, the FCS files added are copied into this

FCS Files folder.
Output Graphics, PDFs, and Reports are stored in folder under the Output folder.
Settings The program settings that were in place when the project was last saved are

contained in this folder.

Do | have to use Projects?

Projects are intended to make your work easier to organize and structure, but there is no
requirement to use Projects.

New Project

This command creates a new project. When selected, the New Prgect dialog is displayed.
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" New Project X

Type: Cell cycle W
Name: |My New Project |
Location: |...ents\ModFit LT for Windows\Projects | Browse...
& More...
Cancel

Type

The project Type determines how the project will be used:

Project Type Usage

Cell cycle analysis using AuteAnalysisor a model created with the
Cell cycle Choose Model dialog. Supports multiple cell cycles, debris and
aggregate subtraction

Analyze samples that have been synchronized (e.g. blocked in GO

Synchronized cell G1 and then released). Supports one cell cycle, delris and

cycle aggregate subtraction

Cell proliferation For cells stained with celltracking dyes such as CFSE. Computes all
tracking cell proliferation statistics (e.g. Proliferation Index)

Custom For an unrestricted analysis with a custom model

ModFit LT will enable the tools that are appropriate for the type you select.

Name

Enter a name for the project. The name will be used to create a project folder on disk, so
the characters in the name have to be compatible with file names on your operat ing system.

Location

By default, projects are saved in the ModFit LT subfolder of the user's Documents folder and
in most cases you do not need to edit the location. However, you can select any location
accessible to your computer using the Browse button.

More
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Click the More button to show additional properties of the new project.

Project Description

Use this field to describe your project. It can also be left blank.

Project Creator

By default, the creator is the user logged onto the computer. This field can be edited.

Copy Data Files
When this option is enabled (checked), FCS files that are added to the project are copied into
the project folder. This makes it easier to move projects to different locations.

Open Project

This command displays the Select a Project dialog:
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" Select a Project

User

Gui

de

T « ModFit LT for Wind... » Projects v £ Search Projects
Organize ~ New folder Bz - (7]
ModFit LT for Windows 2 Name Date modified
AutoR:

Hrorecover Ben1 4/14/2022 11:2
Batches Ben2 4/13/2022 3:53
CrashReports Ben3 4/20/2022 5:04
Exported_Settings NewCellCycle 4/29/2022 4:24
Logs NewSampleFiles 472972022 11:(
Projects NewSync 5/11/2022 1:44

- -4

Ben1 test5-19 5/19/2022 4:09

Ben2

Ben3

NewCellCycle

NewSampleFiles

- 24 | S >
Folder: | NewCellCycle
‘ Sele(iFolder ‘ Cancel

A project is a folder on disk, usually located in the ModFit LT\Projects folder under the user's
Documents. Find the project folder you want to open, select it in the list, then click the

Select Folder

Save Project

button to open the project.

This command will save the current state of the project, including the files added, the layout

of the re port template, and the batch processing options.

Save Project As

Use this command to save the current project with a new name. This command displays the

Save Project As dialog.
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" Save Project As X

Project Name: |My New Projectl

Location: ments\ModFit LT for Windows\Projects\| Browse...

£+ More...

OK Cancel

The current project's file list, batch settings, and report template are copied to the new
project folder. If the current project has the Copy Data Files option enabled, the FCS files
that have been added to the project will be copied to the new project.

Archive Project

This command creates a Zip file of the current project. The file is written to the ModFit
LT\Projects folder in the user's Documents folder. A message is displayed when the archive
operation is completed.

The Zip file compresses the project files and makes it easy to move the project to another
location.

Files in the original project folder are not changed by the archive operation. They remain on
the disk in the project folder.

Project Info

This command displays the Project Info dialog to show the properties of the project:

© 2022 Verity Software House. All rights reserved. Page 121



ModFit LTE User Guide

Name
@ Project Name
ﬂ Project Location

Project Description
Project Creator

Copy Data Files

Value
test5-19
... \Projects

Ben

[« On

OK

Cancel

Show Folder

Help...

PR

Several properties can be edited in this dialog. In addition, the Show Folder
provides a convenient way to open the project's location in Explorer (Windows) or Finder

(MacOS).

Show Project Folder

button

Use this command to open the project folder in Windows Explorer or MacOS Finder. It
provides a quick way to get to the actual folder on disk where the project files are stored.
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Data Files

Open FCS
4

Open FCS

Use this command to open a data file. Choosing this option will display the File Open dialog
to select a file to open.

A data file is an FCS (Flow Cytometry Standard) format histogram or listmode data file. It can
also open some formats of ASCIl-encoded histogram files. You can load one data file at a
time into a report document.

If a listmode file is selected, the Analysis Setupdialog is displayed to allow selection of the
analysis parameter and to set up gates.

Batch Processing

When more than one file is selected in he Open FCS dialog, they are added to a batch list
that appears on the left side of the main window. See Batch Processingfor details.

To select a batch of files, click the mouse on the first item you want to select and drag the
mouse over sequential files in the list. Alternately, you can click the first item, hold down the
Shift key and click the last item to select a group of files. Hold down the Citrl key to select
non-adjacent files in the list.

Shortc uts

Keys: CTRL + F on PC; Command + F on Mac

File Open dialog box

This dialog is used to open data files or reports in ModFit LT. This is the standard File Open
dialog box for the operating system, so its appearance and features are different on Windows
and Mac versions.
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" Open Data

« M <« ModFit LT5.0 » Samples » v | D ' Search Samples

Organize v New folder = ™ @
Stegisoft 2 MName Date modified T

Syslnternals Proliferation 2/7/2017 11:04 AM

F
TechSmith Sync 2017 11:04 AM F
Temp Problem.fcs F
TrayStatus Samplel.FC5 F
Uninstall Information sampled.FCS F
Verity Software House Sampled.FCS F
ModFit LT5.0 | SampleLM.FCS | 2/12/2013 9:06 AM F
Help
Samples
VY-Comp 1.0
WinList 3D 9.0
WinList 3D 10.0 Y &
File name: | Samplel MFCS v| | AilFiles ¢ v

Analysis Setup

L

Analysis

When you open an FCSlistmode file, ModFit LT will present a dialog that allows you to
choose which parameter you want to analyze and parameters to use for gating.

Analysis Setup: SampleLM.FC5

Analysis Population

=1
Click on one of the items 8-
below to edit. o
Mame o
=2
v Gate 1 =

Analysis Population

Number
1000
1

oo dé

Add Gate Remove Gate 0 200 400 600 800 1000

FL2-A
O Auto Layout Gates

0K Cancel

The dialog contains a tree on the left side showing available gates and the analysis
population. A graphical view of the selected item is shown on the right side of the dialog.
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Analysis Population

Choose the parameter you want to analyze by clicking the label on the X axis and selecting a
parameter from the list.

— % FSC-H

SSC-H
FLI-HLOG €
FL2-H |
FL2-A
FL2-W

You can right-click the X-axis and choose Edit X Parameter to change the transformation
used for the parameter. See Edit Properties for Parameter for additional info.

4[ [—r I\,_mw,...dnm
200* Edit X Parameter... {

B Copy
[ save Image..

— & Edit.

Gates

After you choose the Analysis parameter, you can create gates. Use the Add Gate button to
create a new gate, and the Remove Gate button to remove an unneeded gate. Gates are
logical "AND" gates, which means that events must satisfy all active gates to display in the
analysis histogram.

Select a gate item in the tree to display the gate in the right -hand panel of the dialog. With
the item selected, click the X- and Y-axis labels to pick the gating parameters for the plot.
Use the region tools on the right to define a gating region on the plot.
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Analysis Setup: SampleLM.FC5

Gate 1

Click on one of the items
below to edit.

1000
1

Mame

¥ Gate 1
Analysis Population

800
1

GO0
1

SSC-H

EAOoOdx

T e p—p—
Add Gate | |Remove Gate 0 200 400 600 300 1000
FL2-A
O Auto Layout Gates

OK Cancel

Graphics for the gating plot can be edited by right -clicking the plot area and selecting Edit
Properties. SeeEdit 1P Graphicsand Edit 2P Graphicsfor additional details.

Define each gate for your analysis. The active gates will appear on the report page and can
be modified there once created.

The Auto Layout Gates option can be enabled to automatically organize gates on the
report. Uncheck this option if you create your own arrangement for gates.

Click OK to finish the gate and analysis population selection.

Change Data Set

This dialog is used to choose a "data set" for some FCS files. For example, Beckman Coulter
files from FC500, Navios, and Gallios instruments commonly create 2 datasets in each FCS
file: one in FCS2 format and the other in FCS3 format.

If the file you select contains more than one data set, the Change Data Set dialog will be
displayed.
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Choose Dataset for file: All_FC300.LMD

Dataset FCS_VERSION $SYS  $DATE

ataset ‘I FC52.0 CKP  27-Aug-14

Dataset 2 FC53.0

This file has more than one dataset in it.

Choose the one you want to open.

Select the data set from the list of choices, then click OK. The program will r e-read the FCS
file, extracting the data from the selected dataset for gating and analysis.

Recent Files list

This menu is a convenient list that shows the most recent data files that have been opened in
ModFit LT. Select a file from the list to open the file for analysis.
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Analysis

Auto Analysis

/

Auto

Use this command to automatically analyze the current data file.

The program uses the settings from the Auto Analysis Settings dialog, along with Peak Finder
Settings, to analyze the data file.

What Does Auto  Analysis Do?

When you load a data file, ModFit LT identifies peaks it finds in the sample. Automatic
analysis looks at the peak positions, standard deviations, and other information about the
sample and attempts to match the data to a ploidy -specific model. The model is constructed,
ranges are positioned around the peaks, peak estimates are computed, and a non-linear least
squares analysis is performed on the data. In addition, ModFit LT tests the S -Phase
measurements for statistical confidence if the S-Phase assessment system is activated.

When automatic analysis finishes, ModFit LT displays the analysis results in graphical and
textual form on the report.

See also:

Strengths and Limitations of Automatic Analysis

Shortcuts

Keys: CTRL + A on PC; Command + A on Mac

Auto Analyze and Auto Linearity

/

Auto

Use this command to automatically analyze the current data file and then to perform Auto
Linearity on the file.

See Auto Analysis and Auto Linearity for additional details.

Shortcuts
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Keys: CTRL + Shift + A on PC; Command + Shift + A on Mac

Fit with Current Model

;

Fit

Use this command to apply a model to the analysis data with current scaling and range
positions,. This performs a non-linear least squares analysis of the data.

If you use Automatic Analysis, you will not need to use this command. It is done for you.

Use this command after you have opened a data file, chosen a model, and positioned the
model's ranges. If you change the model using the Quick Model Editor, the Full Model Editor,
or by positioning ranges, you need to use this command to re -fit the data with the model.

See also:

Choose Model

Ranges

Auto Linearity
Auto

This command initiates the auto-linearity process with the current model and data. Auto
linearity adjusts the G2M and aggregate components based on iterative fitting process, and
sets the linearity to the one that achieves the best fit.

Choose Model

o

Choose Model

Use this command to select a model to use in the manual analysis of the data. A model
consists of a set of components, which are linked together based on the choices you make in
this dialog.
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Edit Properties for Manual Analysis

o
Mame Description Name Value
~ Manual Analysis  Settings to man Auto Debris H On Aut Cancel
Cyclel Cell cycle Auto Aggregates B on Aut Reset
Cycle2 Cell cycle .
Apoptosis O Don't Model Che
Linearity 2,00 G2/
Internal Standards |0 ~ | Nu
Number of Cycles |2 ~ | Nu
Maodel Templates Dip Tet ~ | Selg
Range Positions Compute range positions  ~ | Chd
< > < >
Help...
Select a model template

Selecting a model does not actually perform an analysis. After choosing a model, you need to

;

position its ranges and click the Fit button Fit  to analyze the data with the model.

The left portion of the dialog contains a tr ee diagram of the model. The top of the tree is the
Manual Analysis branch, and the choices you need to make when selecting a model are
described below. Also shown in the tree is a branch for each cell cycle you want to model.
The number of cycles you see will depend on what you choose for "Number of cycles" in the
dialog.

After making your initial model selections with the Manual Analysis branch selected, you can
fine-tune the model by selected each cycle branch and adjusting its properties. See the Edit
Properties for Cycle dialog box for details on cycle properties.

AutoDebris

To enable debris modeling, check this option. The AutoDebris component can model debris
from fresh, frozen, pulverized, and paraffin samples. | f the sample shows little or no debris,
you may choose to disable this option.

AutoAggregates

Check this option to enable a model component that automatically fits most forms of
aggregation. Aggregates can form in the sample as cells and cell fragments stick together.
Because all sizes and shapes of cells can form aggregates, the AutoAggregate component is
a continuous distribution. Its shape is unique for each data file, and is based on probabilities
of cells in each channel sticking together. To disable the AutoAggregates component,
uncheck this option.

Apoptosis

Note: this is not the recommended approach to use for Apoptosis. Secondary markers are
much more robust and accurate.

Check this option to model an apoptosis distribution in the sample. A Gaussian will be used to
model a peak, and a range to identify the peak will be displayed.
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Linearity

Enter a linearity value for the sample. This value can be determined by dividing the G2M
position for a cycle by the G1 position for the same cycle. The program will use the linearity
value for computing positions for G2M populations that are not clearly defined peaks, and for
the AutoAggregate model component.

Standards

Use this option to select the number of internal standards that appear as distinct peaks int he
sample.

Number of cycles

Choose the number of cell cycles that appear in the sample. Each cell cycle contains model
components for G1, S-Phase, and G2M populations.

Model templates

After choosing the number of cycles above, select a model template that best describes the
cycles. The templates are named with abbreviated forms of the common cell cycle names:
"Dip" is Diploid, "Ane" is Aneuploid, "Tet" is Tetraploid, "Hyp" is Hyper -Diploid, and "NearDip"
is Near-Diploid.

Notice that the model template name determines the relative positions of the cycles in the
model. For example, with 3 cycles, there is a template for "Dip Ane Tet" and another for "Dip
Tet Ane". The "Dip Ane Tet" template is designed for the Aneuploid appearing between the
Diploid and the Tetraploid populations; the "Dip Tet Ane" is designed for the Aneuploid
appearing above (to the right of) the Tetraploid population.

The available model templates will change depending on the number of cell cycles you have
selected to model.

Range positions

This option allows you to determine whether or not the program will re -paosition ranges upon
choosing OK. If you have already selected a model and are making some adjustments in this
dialog, choose "Use current range positions". If you are selecting a new model, choose
"Compute range positions" to determine the initial locations for the ranges.

OK

Click this button to create a model matching your selections and display the ranges for the
model. After clicking OK, position the ranges and click the Fit button on the toolbar.

The selected model will be used until 1) another model is selected using Choose Model, 2) an
automatic analysis is performed, 3) a new report document is loaded, or 4) you close the
program.

Cancel

Click this button to close the dialog without creating a model.
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Reset

Click this button to restore the dialog to a default model.

See Also

Edit Properties for Cycle

Edit Properties for Cycle

These options appear when you chose a Cycle in the tree on the left side of the Edit
Properties for Manual Analyss dialog box. The options allow you to fine -tune the properties
for a set of components used to model one cell cycle in the model.

Edit Properties for Cycle2

OK
Mame Description MName Value Description _
“ Manual Analysis  Settings to man Ploidly Tetraploid | Choose a ploidy label Cancel

Cyclel Cell cycle GaM  |Indistinct Peak v | Choose a G2M state Reset
Cycle2 Cell cycle
S-Phase E On Check to enable 5-Phase
< > £ >
Help...
Choose a G2M state
Ploidy

This option allows you to select a different ploidy label for the cell cycle. The model template
you select in the Edit Properties for Manual analysis dialog determines the default value for
this option.

Range labels and results reported on the report are based on the ploidy hames assigned to
cell cycles.

G2M

There are three options available for the way G2M is modeled: Disabled, Visible peak, and
Indistinct peak. When Disabled is selected, no G2M will be modeled for the cycle. Choosing
Visible peak allows the program to adjust the mean position of the G2M component for the
best fit, the lowest reduced chi-square (RCS). If the peak for G2M is not clearly defined,
choose Indistinct peak. With this setting, the position of the G2M is based on the G1 position
multiplied by the linearity factor.

S-Phase
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This checkbox allows you to enable or disable the SPhase componentfor the cycle.
Normally, you should disable an S-Phase if another more important cycle is significantly
overlapping this cycle. For example, in the near-Diploid model, the Diploid S-Phase is
disabled because the DNA Index (DI) for the Aneuploid cycle is less than 1.3 and therefore
the S-Phases are virtually superimposed on one another.

Scale command

u!

Scale

Use this command to manually adjust the scaling of the loaded histogram data.

A rectangle encompassing the data isdisplayed. Sizing handles appear on the edges of the
rectangle. Position the mouse over a sizing handle, click and hold the button down, and drag

to position a new boundary.

2000

1500
1

Mumber
1000
1

A00
1

Data below the left boundary and above the right boundary will be excluded from the
analysis. Adjusting the top of the scaling rectangle re-scales the data on the Y-axis
graphically, but has no effect on the analysis.

Normally when each new data file is opened, the program will automatically scale the data.
See the section on the Options and Configuration dialog box to learn how to disable the auto -
scaling feature.

Range command
G1
—
Range
Use this command to manually adjust the ranges for the model.

ModFit LT uses specific ranges to identify important parts of a histogram, usually peaks.
Automatic Analysis positions ranges for you. However, if you need to correct a range position
or if you manually select a model for analysis, you will need to position ranges yourself.
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i Dip G1
i An1 G1
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3 ]
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m _— Debris
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1] 5 100 15D 200 250

FLZ-A

The rule of thumb for positioning ranges is to make sure each range identifies one, unique
peak. Ranges should be positioned so that they do not overlap one another. When a range is
positioned correctly, you will see the associated portion of the histogram filled in with a color
indicating the range estimate.

The exception to the rule for placing ranges is shown in near -Diploid histogram. In these
histograms, you may need to place ranges so that they are not centered on the peaks.
Instead, move the ranges slightly apart to help differentiate the two, overlapping peaks.

Only move or resize ranges that need to be adjusted. By leaving correctly positioned ranges
alone, you help improve user-to-user consistency.

The vertical position of ranges has no impact on the range estimate. You can arrange ranges
vertically so that they are easy to read and access.

Ranges and their uses

Debris This range provides an estimate of debris. The left side should be placed
at the highest portion of the beginning of debris. The right side should
extend approximately two-thirds of the histogram scale. The vertical
position has no impact on the estimate.

Stnd1 This range is used to identify the first internal standard, if there is one. If
you have named the internal standard, the name of the range is changed
to the name of the standard. Center the range over the first standard
peak.

Stnd2 This range is used to identify the second internal standard, if there is one.
If you have named the internal standard, the name of the range is
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changed to the name of the standard. Center the range over the second
standard peak.

Apop This range identifies the apoptosis peak, if you have enabled the
apoptosis componert. The range should be centered over the peak.

Dip G1 This range identifies Diploid GO-G1 peak. The range should be centered
over the Glpeak.

Dip G2 This range identifies Diploid G2-M peak. The range should be centered
over the G2 peak.

AnZ Gl This range identifies an Aneuploid GO-G1 peak. The first Aneuploid cycle
will use An1l, the second An2, and so forth. The range should be centered
over the G1 peak.

An1 G2 This range identifies an Aneuploid G2M peak. The first Aneuploid cycle
will use Anl, the second An2, and so forth. The range should be centered
over the G2 peak.

Gl This range is used by the Sync Wizard to identify the Diploid GO-G1 peak.
The range should be centered over the peak.

Parent This range is used by the Cell Tracking Wizard to identify the Parent
population.
Gen1 This range is used by the Cell Tracking Wizard to identify a daughter

generation population, if the Floating option is selected on the
Generations tab of the wizard dialog. Gen1 is the generation closest to the
parent, Gen2 is to the left of Genl, etc.

Fit Diagnostics command

=
+

Diags

Use this command to add a report object that displays a summary of the Fit Diagnostics
dialog box on the report. The object shows a legend of the elements found in the Fit
Diagnostics dialog box. The object can be moved to any convenient location on the report.
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EZEE % Cv

[ZEFa cell Number

BE8] Avg. Cells Per Channel
Aneuploid Fraction
@25 % EBAD.

RCS

To edit the properties of the object, double click on the object after it has been inserted into
the report.

Fit Diagnostics dialog

This dialog displays information about the current analysis, comparing key aspects with DNA
Consensus Conference recommendations and useidefined cutoffs.

If the S-Phase Assessment system is active, the SPhase Error Analysis for diploid, aneuploid,
and total (average) S-Phase computations are shown in the middle portion of the dialog. In
DNA Diploid models, the standard deviation for diploid S-Phase is computed. In DNA
Aneuploid models, the standard deviations for aneuploid and total (average) S-Phases are
computed.

Probability of the S-Phase value falling into a user-defined cutoff category is shown in the
listbox at the bottom of the dialog.

Quality of Histogram and Fit
SCV - SeAneuploid -
Cell # B.AD,
Avg Cell # 146 RCS

key: G55 [Fair | [N
S-Phase Error Analysis
% Diploid 5 0.00 +/- | 0.00
% Aneuploid S 0.00 +/- | 0.00
% Total S 0.00 +/- | 0.00

5-Phase Assessment not active,

OK

Cancel

When pressed, %CV , Cell # , Avg Cell #, % Aneuploid, %B.A.D, and RCS buttons
display reference text explaining the generally accepted guidelines for each criterion. The
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status boxes display green for results in the Good range, yellow for results in the Fair range,
and red for Poor results.

In the S-Phase Error Analysis section, you can view error distribution plots by clicking the %

Diploid S , % Aneuploid S

,or % Total S buttons. Next to t he buttons, the computed S-

Phase percentage appears with its standard deviation. Values will only be computed if the S-
Phase assessment system is active. TheS-Phase cutoffs dialog controls whether the system

is active or inactive.

See also:

Histogram and S-Phase Assessment

S-Phase cutoffs command (Edit menu)

S-Phase Cutoffs

.Y.

SPhase
Cutoffs

Research and Compliance Modenote:

In RUO mode, all users can perform these tasks.

In Compliance mode, only ModFitAdmins have permission to perform them.

Use this command to review, edit, and create cutoff ranges for different tissue types. The
cutoff ranges you enter are used by the Fit Diagnostics routine to assign S-Phase

percentages into low, intermediate, or high classifications.

Refer to the DNA Consensus Conference report (Cytometry 14, p471500, 1993 (c) Wiley-

Liss, Inc.) for information on establishing cutoffs in your laboratory.

5-Phase Cutoffs

O Activate Assessment System
Current Tissue: | Breast Double click on item to set current tissue.
Diploid Aneuploid Total

Tissue Lo->Int  Int->Hi Lo->Int  Int-=Hi Lo->Int  Int->Hi

[Breast | 50 |[i0o | [w00 [[zo0 | [w00 ][00 |
All 5.0 10.0 10.0 200
Breast 5.0 10.0 10.0 20.0
Colon 5.0 10.0 100 200
Prostate 5.0 10.0 10.0 20.0
< >

Add Replace Delete oK
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To enable the S-Phase assessment system, check theActivate Assessment System
checkbox.

To disable the S-Phase assessment system, clear the check from theActivate Assessment
System checkbox.

To add a tissue cutoff, enter a tissue type in the Tissue edit box. Then enter the thresholds
for low-to-intermediate and intermediate -to-high for each ploidy type. Click the Add button
to add the new type to the list of choices.

To set a tissue type as the Current Tissue , double click the entry in the listbox. The current
tissue is displayed at the top of the dialog and on the Toolbar in the Tissue type drop-down
listbox.

To edit a tissue cutoff, click the listbox entry for the tissue you want to edit. Make changes to
the ranges in the edit boxes, and then click Replace to update the entry.

To delete a tissue cutoff, click the listbox entry you want to de lete. Then click the Delete
button.

To accept changes to the dialog, click OK.

To discard changes to the dialog, click Cancel .

Sync Wizard
Sync Wizard ->Create or edit model

&, Sync Wizard

The Synchronization Wizard guides you through the process of creating or editing a model to
analyze synchronized cell lines. You can initiate the wizard by selectingSync Wizard -
>Create or edit model  from Home tab of the ribbon bar. A dialog will appear containing
several tabs, each presenting you with choices relative to a particular aspect of the model.
The wizard provides full functionality for creating and editing a synchronization model while
maintaining a simple interface.

When starting a Sync Wizard session, you should select each tab to adjust any settings to
your data. When you press the Analyze button, the Wizard dialog will close, the model will
be constructed, and the data file analyzed. In addition, the Wizard toolbar will appear at the
bottom of the main window, allowing you to open files, return to the Wizard, or exit the Sync
Wizard.

Sync = Y <

Wizard ppalyze Sync Wizard Quit

© 2022 Verity Software House. All rights reserved. Page 138



ModFit LTE User Guide

If you need to adjust a setting in the model, re -enter the Sync Wizard dialog by clicking the
Wizard button on the Wizard toolbar, or selecting Sync Wizard ->Create or edit model
When editing a model, you only need to review the tabs containing options you want to
change. For example, you might view the GO-G1 tab to change the model from "Adjust
automatically" to " Lock the position”, then choose Analyze to close the dialog.

ModFit LT remains in Sync Wizard mode until you quit the Wizard, either by clicking the X on
the Wizard toolbar, by selecting Sync Wizard ->Quit .

You can save an active Sync Wizard session in a reort to preserve your settings for the
synchronization model you create.

Sync Wizard: Start tab

You decide whether to create a model, or edit the one you already created on this tab. The
option to edit is disabled if the Sync Wizard is not already running. Once a model has been
created, you can re-enter the Wizard to edit the model's settings.

Use the Open button to select a data file, if you haven't already selected the f ile you want to
start with.

Synchronization Wizard

Start G0-G1 G2-M 5-Phase Other Report

Welcome to the Synchronization Wizard.
Choose options for each tab the click the Analyze button.

What would you like to do?

'@:‘ Start from scratch. Create a new synchronization model.
Edit the current synchronization model

Data file

Open ... If you need to select a data file, you can click the Open button to do so now.

Cancel Help

Sync Wizard: GOGL1 tab
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The purpose of this tab is to allow you to identify the GO -G1 peak. A graphic of the currently
loaded data file is displayed with a cursor used to identify the position of the GO -G1.

The program will position the cursor automatically over the first peak in the sample. If this is
not the correct peak for your analysis, position the GO-G1 peak cursor by clicking on the red
triangle at the top of the gr aphic and dragging it over the peak. Alternately, you may type a
channel value into the GO-G1 position edit box.

When you close the Wizard dialog by choosing Analyze and you are creating a model from
scratch, ModFit LT will position the GOG1 range around the channel position you indicate.
The range is placed so that it encompasses several channels to the left and right of the peak
position.

When editing a model, the Sync Wizard does not adjust the range position on the data. You
can manually adjust the range by clicking the Range button on the toolbar and moving or
resizing the GOG1 range.

The Sync Wizard allows you to "lock" the channel position, or to let the program adjust the
position within the GOG1 range. When you choose Lock the position , ModFit LT will not try
to find a better peak position. This setting is useful in case where the GO -G1 peak is indistinct
or not present. You must also specify a standard deviation for the peak with this option.

Choosing Adjust automatically ~ allows the program to look for a peak within the range of
channels encompassed by the GOGL1 range, initially plus or minus 8 channels from the
identified peak position. If the program cannot locate a peak within the GOG1 range, the
Sync Wizard Adjustment dialog is displayed with options on how to adjust the model.

Two options are provided for the case where no GO-G1 peak is found in a sample. Use the
last GO -G1 position causes the program to use the last known GO-G1 location if it can't
find a peak. Prompt for action  displays the Sync Wizard Adjustment dialog so that the
user can be alerted to the issue and decide what to do when it happens.
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Synchronization Wizard

Start G0-G1 G2-M S-Phase Other Report

Adjust the GO-G1 peak cursor, if needed, to
v identify the peak.

Do you want ModFit to lock this position and
SD, or adjust them automatically?

(O Lock position and SD.
(® Adjust automatically.

Number
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IllllIlllllllllllllllllllllllIllll]

If no GO-G1 peak is found:
Use the last GO-G1 position »

0

LI | L I T L T ‘ T LI | I LI | L I T L T I
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Channels

G0-G1 position:  |402.134 GO-G1SD: | 11.3556

Cancel Help

Sync Wizard: G2M tab

The purpose of this tab is to allow you to identify the G2/G1 ratio. This ratio is used to
determine the position of the G2-M peak relative to the GO-G1 peak. A graphic of the
currently loaded data file is displayed with a cursor used to identify the position of the G2M
peak.

You may adjust the G2/G1 ratio three ways: by entering a new ratio in the G2/G1 ratio edit
box, by entering a channel position in the G2-M position edit box, or by dragging the red
triangle cursor over the G2-M position on the graphic.

The model created by the Sync Wizard will multiply the GO-G1 peak position and standard
deviation by the G2/G1 ratio appearing on this tab to compute the G2 -M mean position and
standard deviation. The position of the G2-M peak is always, therefore, dependent on the
position of the GOG1 peak. Similarly, the standard deviation of the G2-M peak is dependent
on the standard deviation of the GOG1 peak.
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An option is provided to perform Auto -Linearity on the sample. When enabled, the
program will attempt to determine the best G2/G1 ratio for each sample.

Synchronization Wizard

Start G0-G1 G2-M S-Phase Other Report

Enter a value for the G2/G1 ratio to use for
v setting the G2-M position.

Alternately, you may adjust the G2-M peak
cursor to identify the peak and set the G2/G1
ratio.

The model multiplies the G2/G1 ratio by the
GOG1 position to locate the G2-M peak.

Number
1000 2000 3000 4000 5000 6000 7000

IllllIlllllllllllllllllllllllIllll]

0
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0 200 400 600 800 1000

Channels

G2-M position:  |804.269 G2/G1 ratio: ‘2 ‘D Auto-Linearity

Cancel Help

Sync Wizard: S -Phase tab

The purpose of this tab is to allow you to control the aspects of modeli ng S-Phase.
You may adjust the shape used for S-Phase by selecting either Rectangle or Trapezoid .

The Number of Compartments  section allows you to pick how many trapezoids or
rectangles you want to use. By choosing more compartments you allow the S-Phase portion
of the model more freedom to conform to your data. However, giving too much freedom may
allow the S-Phase portion of the model to take over data that truly belong to GO -G1 or G2M.

If you use more than one compartment in S -Phase, you can choose the spacing of
compartments. Choosing Equal spacing distributes the compartments evenly between GO-
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G1 and G2M populations. Choosing Exponential spacing causes compartments to increase
exponentially in size.

Synchronization Wizard

Start  G0-G1 G2-M S-Phase Other  Report
S-Phase Shape
i#) Rectangle(s)
Choose the shape you want to use to model 5-Phase.
\_! Trapezoid(s)
Number of Compartments
s Choose the number of compartments you want in
your 5-Phase model.
Compartment Spacing

'#! Equal spacing Choose the spacing for compartments, This only

Exponential spacing takes effect if more than 1 compartment is used.

Cancel Help

Sync Wizard: Other tab

The purpose of this tab is to allow you select miscellaneous options related to the
synchronization model you are creating.

If you need to perform debris subtraction, enable the Debris checkbox. The Sync Wizard will
add a debris component appropriate for fresh and frozen samples.

If your samples contain aggregates that y ou want to model, enable the Aggregates
checkbox. The Sync Wizard will add an aggregate compensation component to the model.
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Synchronization Wizard

Start G0-51 G2-M S+Fhase Other Report
Debris and Aggregates
[] Debris

O Check the box if you need to model debris or aggregates.
Aggregates

Cancel Help

Sync Wizard: Report tab

The purpose of this tab is to allow you to control what information is reported by the Sync
Wizard model.

For Percent report options, you may choose to report percentages for all components and
sub-compartments, or only the primary components.

For Mean report options, you may choose whether or not to report means.

You can include information derived from the data file keywords and other demographic
information by selecting "Show demographics".

If you would like to display the %CV for the GO -G1 peak, enable the Report %CV check
box.

The first time the wizard is run for a project, it will automatically save a report template. The
template is opened automatically when the project is reopened. If the wizard is run again
after the initial setup, the Save project template  checkbox will be displayed on the Report
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tab of the wizard. Check the option to update the saved report template, or uncheck it if you
do not want to save the changes to the wizard.

Synchronization Wizard

Start GO0-G1 G2-M S-Phase Other Report
Percent Report Options

All components and sub-compartments ~

Mean Report Options

Compute means b

Other Report Options

Report %CV

Save project template

Cancel Help

Sync Wizard ->Open Data and Analyze
&, sync Wizard

Use this command to open a data file into ModFit LT and analyze the file with the model
created by the Synchronization Wizard. The standard File Open dialog is displayed for
selection of a file or files. After selection, the program loads and analyzes the first file.

The batch toolbar can be used to advance through and process a set of files in the
batch. This toolbar appears at the bottom left of the main window. See Batch Processingfor
additional details.

Sync Wizard ->Quit
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&, sync Wizard

Use this command to exit the Synchronization Wizard. The Wizard toolbar will be hidden.
Sync Wizard Adjustment dialo g

This dialog is displayed when the Sync Wizard model is set to adjust the position of the GO-
G1 peak automatically but there is no peak found under the GO-G1 range.

Sync Wizard Adjustment

The Sync Wizard did not find a GOG1 peak near the expected
position.

What would you like to do?
i) Move GOG1 to the nearest peak at 401

i#) Use the expected position of 360 for this file

{_) Analyze the sample with no changes

" Open the wizard t ke ch
-! Open the wizard to make changes Cancel

The Wizard offers several options:
Move GOGL1 to the nearest peak  : This choice tells the wizard to move to the
nearest peak.

Use the expected position  : This choice tells the wizard to use the last-known
position of the GOGL1 peak.

Analyze the sample with no changes : This choice tells the wizard to continue,
even though it has not found a peak.
Open the wizard to make changes : This choice opens the Sync Wizard so that you

can make changes.

If the sample has a visible GO-G1 peak (identified by the peak finder with a black triangle) on
the graphic, you can choose to let the Sync Wizard move the range. It is likely that the
position has shifted from one sample to the next, and it is safe to keep the model in "Adjust
automatically" mode.

If the peak suggested by the dialog is nof the GO-G1 population, you should choose to lock
the GO-G1position in its last location. In synchronization experiments, the GO -G1 population
can disappear in the course of the treatment. Locking the position to a previously identified
value is the best way to handle these samples.

You can choose to analyze with no changesif you are confident that the model is still
appropriate for the data. Alternatively, you can open the wizard to make adjustments
yourself.

Cell Tracking Wizard
Cell Tracking Wizard ->Create or Edit Model
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&, Cell Track Wizard ~

The Cell Tracking Wizard guides you through the process of creating or editing a model to
analyze cell tracking dye samples. You can initiate the wizard by selecting Cell Tracking
Wizard ->Create or edit model  from the Home tab of the ribbon bar. A dialog w ill appear
containing tabs, each presenting you with choices relative to a particular aspect of the model.
The wizard provides full functionality for creating and editing a Cell Tracking model while
maintaining a simple interface.

When starting a Cell Tracking Wizard session, you should select each tab to adjust any
settings to your data. When you press the Analyze button, the Wizard dialog will close, the
model will be constructed, and the data file analyzed. In addition, the Wizard toolbar will
appear at the bottom of the main window, allowing you to open files, return to the Wizard, or
exit the Cell Tracking Wizard.

Cel & b S X

Tracking ppalyze Cell Track Wizard  Quit

If you need to adjust a setting in the model, re -enter the Cell Tracking Wizard dialog by
clicking the Wizard button on the Wizard toolbar. When editing a model, you only need to
review the tabs containing options you want to change.

ModFit LT remains in Cell Tracking Wizard mode until you quit the Wizard, either by clicking
the X on the Wizard toolbar.

You can save an active Cell Traking Wizard session in a report to preserve your settings for
the Cell Tracking model you create.

Cell Tracking Wizard: Start tab

You decide whether to create a model, or edit the one you already created on this tab. The
option to edit is disabled if the Cell Tracking Wizard is not already running. Once a model has
been created, you can re-enter the Wizard to edit the model's settings.
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Cell Tracking Wizard

Start Parent Generations Other

Welcome to the Cell Tracking Wizard.
Choose options for each tab the click the Analyze button.

What would you like to do?
(® Start from scratch. Create a new cell tracking model.

Edit the current cell tracking model.

Cancel Help

Cell Tracking Wizard: Parent tab

This tab allows you to locate the peak that represents the parent population in the sample.
The program automatically positions the cursor over the right -most peak in the histogram. If
this is not the correct peak for your analysis, position the parent peak cursor by clicking on
the red triangle at the top of the graphic and dragging it over the peak.
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Cell Tracking Wizard

Start Parent Generations Other

Adjust the peak cursor to identify the parent
% — population.
] 1547.24 |
o -
?r —
] Do you want ModFit LT to lock the SD of the
5 parent? If so, edit the SD as needed.
o
527 [] Lock SD 216.9
a
1=
S
Z o 7
o —
N
o -
O —
o ;
0 10 102 10°
FL2-Height LOG

Cancel Help

Alternately, you may type a channel value into the Parent channel edit box.

This tab also allows you to "lock" the standard deviation (SD) of the Gaussian component
used to model the parent population. The Lock SD option is most useful when analyzing
samples in which there is a great deal of proliferation. In thes e cases, the parent population
is often difficult for the model to resolve, and the modeling process may broaden the SD of
the parent too much. When this option is enabled, the SD value can be edited.

Cell Tracking Wizard: Generations tab

This tab displays the information about how the generations will be modeled.
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Cell Tracking Wizard

Start Parent Generations Other

How many generations do you want to

8 model?
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Cancel Help

There is an editor for the number of generations to model. The number of generations
should be based on the range between the parent population and the background of the
measurement. For example, if the parent has a mean of 1000 and an unstained population
has a mean of 10, the maximum number of discernible generations is five, with means at
500, 250, 125, 62.5, 31.25, and 15.625. The variability of the populations also has an impact
on when the last generation will no longer be discernible from background.

A dropdown box is provided to select between the Standard and Floating option for
modeling generations.

In the Standard mode, the mean position of each generation is dependent on the position of
the parent generation. Each generation is positioned at half the intensity of the previous
generation.

The floating option allows the mean of ea ch generation to be computed independently of the
other populations. This option provides much greater flexibility to the model and works well
for samples with visually distinct generations. The floating option is not recommended for
samples where generational boundaries are not obvious to the eye.

The graphic displays a red line where the parent generation is positioned and dotted lines for
each generation.
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Cell Tracking Wizard: Other tab

The purpose of this tab is to allow you select miscellaneous options related to the cell
tracking model you are creating.

Cell Tracking Wizard

Start Parent Generations Other

Cell Tracking Options

What generation is the start of true proliferation?

G tion3 ~ .
eneration Precursor Frequency and UGPI use this value.

Background Options

(] Background Enable this to perform background subtraction.
Asymmetric cytokinesis Enable to interpolate the Standard Deviations of the generations.
Export Options

Enable to export a partition table after analysis.

[J Bxport partition table The text file can be imported into other apps.

] Prompt for file name Enable this option to prompt for the export file name.

Save project template

Cancel Help

The Cell Tracking Options group allows you to identify the generation that is considered
the start of true proliferation. This value is used in computing the Precursor Frequency and
the Upper Generation Proliferation Index (UGPI). For a description of the use of Precursor
Frequency, see "A flow cytometric method to estimate the precursor frequencies of cells
proliferating in response to specific antigens", Givan, A., et al, Journal Of Immunological
Methods Vol. 230, 1999 Elsevier Science B.V.

If you need to perform background subtraction, enable the Background checkbox. The Cell
Tracking Wizard will add a rectangle to model background.

When you enable Background subtraction, another option, Asymmet ric cytokinesis
becomes available. With this option checked, the standard deviations of the generations are
broadened by interpolation along the background rectangle. If this option is not enabled, all
generations have the same standard deviation as the parent population.
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With the Asymmetric cytokinesis option enabled, the program sets the name of the model to
"Cell Tracking Wizard Cytokinesis Model". If the option is not checked, the model name is
"Cell Tracking Wizard Basic Model".

Two export options can be enabled for the Cell Tracking Wizard. When Export partition
table is enabled, the program will save a text file containing the "boundaries" of the
generations. These are the points of intersection of the adjacent generations, illustrated
below.

Fartitions exported by the Proliferation Wizard.

2000

Mumber

1500
v e P

1000

5?0

0
|

100 150
Channels (FL1-H-CFSE)

The export file is created each time the wizard analyzes a data file. By default, the export file
name is ProlifWizardPartitions.ixt If you enable the Prompt for file name  option, the
wizard will display a File Save dialog before storing the partition file, allowing you to choose a
file name and location.

The partition file can be imported into other applications, like WinList, for further analysis. It
is a simple, text format file that is readable by spreadsheets, databases, and word
processors.

The first time the wizard is run for a project, it will automatically save a report template. The
template is opened automatically when the project is reopened. If the wizard is run again
after the initial setup, the Save project template  checkbox will be displayed on the Other
tab of the wizard. Check the option to update the saved report template, or uncheck it if you
do not want to save the changes to the wizard.

Cell Tracking Wizard ->Open Data and Analyze

&, Cell Track Wizard -
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Use this command to open a data file into ModFit LT and analyze the file with the model
created by the Cell Tracking Wizard. The standard File Open dialog is displayed forselection
of a file or files. After selection, the program loads and analyzes the first file.

The batch toolbar can be used to advance through and process a set of files in the
batch. This toolbar appears at the bottom left of the main window. See Batch Processingfor
additional details.

Cell Tracking Wizard ->Quit
&, Cell Track Wizard ~

Use this command to exit the Cell Tracking Wizard. The Wizard toolbar will be hidden.
Cell Tracking Example

Here is an example of a celltracking study that helps to explain the results that the Cell
Tracking Wizard displays.

Suppose that we take samples at three time points: T=0, T=3h, and T=6h. For this simple
cell tracking example, we will start at time T=0 with four cells stained for cell tracking.

For the population of cells at T=0, here's what we might see, and some exam ple calculations
for cell tracking equations.
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We can now look at the sample at time T=3 and compute the same equations on the current
population of cells. Note that the filled in circles above represent cells that currently exist and
the unfilled, dashed circles are cells that have divided into two daughter cells.
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The number of Modeled Cells is dependent on the number of cells in the original culture and
the amount of cell division. The number of modeled cells will increase with proliferation. This
value is used mostly for computing other cell tracking statistics.
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Non-parent Cells are modeled cells not in the parent generation. The number of Non-parent
cells will be zero in the initial culture and will increase with proliferatio n. This value will

always be less than Modeled Cells. This value is used mostly for computing other cell tracking
statistics.
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Non-parent Calculated Original Cells are the cells in the original culture that divided and gave
rise to the modeled Non-parent Cells. The number of Non-parent Calculated Original Cells will
be zero in the initial culture and will always be less than the Calculated Original Cells. This
value is used mostly for computing other cell tracking statistics.
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Calculated Original Cellsare the cells in the original culture, both those that divided and
those that did not. The number of Calculated Original Cells will be the same as Modeled Cells
in the initial culture. This value is used mostly for computing other cell tracking statistics.
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Percent Divided is the percent of cells in the final culture that divided at least once. The
Percent Divided will be zero in the initial culture and will increase to at most 100%.
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Precursor Frequency is the number of cells in the original culture that divided at least enough

to get to the specified generation of #Atrued prol
generation is three. The Precursor Frequency will be zero in the initial culture and will

increase with Atrueo pfldl i feration to a maxi mum g
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Proliferation Index is the number of modeled cells divided by the cells in the original culture.
This is the average number of cells that one original cell became. The Proliferation Index will
be one in the initial culture and will increase with proliferation to a maximum of 2*(maxGen -
1), where maxGen is the highest generation modeled.
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Replication Index is the number of daughter cells divided by the number of cells in the
original culture that divided. The Replication Index will be undefined (0/ 0) in the initial

culture and will increase with proliferation to a maximum of 2*(maxGen -1), where maxGen is
the highest generation modeled.
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Proliferating Average Number of Divisions is the sum of the number of divisions that resulted
in the cells in each generation divided by the Non-parent Calculated Original Cells. The
Proliferating Average Number of Divisions will be undefined in the initial culture and will

increase with proliferation to a maximum of maxGen-1 where maxGen is the highest
generation modeled.
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Average Number of Divisions is the sum of the number of divisions that resulted in the cells
in each generation divided by the Calculated Original Cells. The Average Number of Divisions

will be zero in the initial culture and will increase with proliferation to a maximum of maxGen -
1 where maxGen is the highest generation modeled.
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