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Quick Start Guide

1. Install and register your new software...

Installation and Setup of GemStone

Registering your new software

2. Take a quick look at the user interface and terminology...

GemStone User Interface

The GemStone Workspace

What is a Project?

The Project Library

What is a Template Document?

Saving and Opening

Users and Groups

3. Try out a tutorial or two...

Analyzing Files with an Existing Project

The Develop tutorials for creating your own projects:

Starting a New Project from Scratch

Adding Cell Types to the Project

Analyzing Subsets

Exploring with Cen-se'

Additional Exercises




Quick Start Guide

Finishing the Project

Stain Assessment

Further reading
When you have a chance, review the Reference sections.

Reference



License and Warranty

License Agreement

Copyright laws of the United States and international treaty protect this software. Verity
Software House provides this software (the "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 transfer 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 this
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.






Latest Versions

To find the latest versions for GemStone and the documentation, visit the Verity Software
House web site at www.vsh.com. This site provides a complete version of the latest revision
of the online documentation, patches, and technical support information for the program.

You can also email us at verity@vsh.com to determine whether or not you have the latest
version. Please include the version that appears on the start-up dialog box, and the file date
for the program with your email.

The software also has a Check for Updates command in the Help menu. Use this command
periodically to see if there are updates for your software. The command can download and
install updates that are available, if you have administrative rights to your computer.
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New Features in GemStone

GemStone 2.0 is a totally redesigned application. While it is based on the same Probability
State Modeling engine introduced with GemStone 1.0, the user interface and workflows are

entirely different.
And you will love the changes!






System Requirements

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

Minimum System Configurations
If you purchased a Windows version:

Windows 7, Windows 10 or greater, 3.40GHz CPU or better, 8GB RAM or greater, 8 or more
logical processors, with 750MB free disk space for program files.

If you purchased a Mac version:
macOS 10.12 or greater, 3.40GHz CPU or better, 8GB RAM or greater, with 750MB free disk
space for program files.

Optimal Configurations

Faster CPUs with more cores, high-speed SSD drives, and greater RAM will improve
performance.
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Installation and Setup of GemStone

IMPORTANT NOTES:

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

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

e 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, as long as the program is installed in a location
where users have read/write permissions.

e 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.

o If your program is an update version, you will need the serial number for the previous
version to register and unlock the software.

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

Windows Version
Installation

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

o 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.

e Run the program named GemStoneSetup.exe. Follow the directions on the screen to
complete the installation.

e See the section on registering your software for information on how to register your
software.

Using the software

e Log on to your computer with your own user account. This should be the account that
you normally use on the computer.
e Open the Start menu and navigate to the Verity folder. Choose GemStone 2.0.

Mac OS Version

13



Installation and Setup of GemStone

Installation

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

e The installer is distributed as a disk image, or "DMG" file. Double-click the DMG file to
mount and open the disk.

e A Finder window will display program icons and instructions for how to install the
program. Follow those directions to complete the installation.

e See the section on registering your software for information on how to register your
software.

Using the software

e Log on to your computer with your own user account. This should be the account that
you normally use on the computer.

e In Finder, navigate to the Applications folder.

o If there is a GemStone shortcut in the Applications folder, double-click it to start the
program.

o If there is no GemStone shortcut, open the GemStone 2.0 folder, and then the
Application subfolder. Double-click the GemStone 2.0 application icon.

14



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 technical 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 wil 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.

Verity

Software House

Cancel << Back

Click the Next button to begin the registration process.

15



Registering your new software

Registration Wizard

How would vou like to do the registration?
(@ I want to register using the wizard. )

O I want to register using my browser,

() I want to register by email.

O I want to use another computer to register.
Or I already have my Unlodk Code.

Verity

Software House

Cancel << Back

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

Registration Wizard

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

Program: |Gem3tnne for Windows |

Version: |2 .a |

Computer 1D [AB1907FC233E |

Computer Name{Optional): |Ben—HPS |

v = Serial Mumber: |12345 |

erlty CD Key: [MA3FIYY |

Software House Your Email: |yuu1~Emai1Eyuu1~Dn main.edu |
Descriptive Characters: Mumber A; Letter 0; Mumber 1; Letter I

Print Cancel << Back

Then next step in the wizard shows some information about the program. There are 3 fields
that you need to fill in for this step: Serial #, CD Key, and Your Email. You can also enter or
edit the Computer Name field to identify your computer.

16
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The Serial number and CD Key can be found on the outside of the program box 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 your 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 not yet created a user account on vsh.com, a user account wizard is displayed.
This step only appears if you have not yet created a user account.
Fill in all fields on the form and click Next.

Registration Wizard

We didn't find an account for ben@gmail.com.

* To create an account for ben@gmai.com, complete the form below.
* If ben@gmail.com is wrong, dlick Back to correct it.

Password: |u-u | Confirm Password: |-uu |
Pazsword may contain: letters, numbers, dof, plis, minus, underscore, !, and @

First Mame: |John | Last Mame: |D|::-E |
® Institution: |Doe Cytometry Group |
ve rI ty Address: |1234 Bestway Road |
Software House City: |Sumewhere | St Prov.; |C.E\ |
Country:  |USA | Postal Code: |12230 |

Phone: (2434232434 |

Cancel << Back

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.

17



Registering your new software

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: | vourEmail@yourDomain.edu |

Matching Web accounts:  yourEmail@yourDomain . edu -

Verity

Software House

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.

Registration Wizard

Congratulations, registration was successfull.

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

Web Account: |yuurEmailEyuuan main .edu |

Serial Number: |12345 |

v e COKey: [MA3FIYY |

erlty Unlock Code: |ABCDE23456 |
Software House

Descriptive Characters: NMumber B; Letter 0; Mumber 1; Letter I

18



GemStone User Guide

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.

Registration Wizard

How would you like to do the registration?

() 1 want to register using the wizard,

@ I want to register using my bruwser.)

(_) T want to register by email.

D I want to use another computer to register.
Or I already have my Unlock Code,

Verity

Software House

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.

19



Registering your new software

Registration Wizard

How would vou like to do the registration?

() I want to register using the wizard.
O I want to register using my browser,

@ I want to register by email)

O I want to use another computer to register.
Or I already have my Unlodk Code.

Verity

Software House

Cancel << Back

Follow instructions on screen to complete the process.

To register your software using another computer...

When the installation computer does 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 vou like to do the registration?

(7)) I want to register using the wizard,
O I want to register using my browser,
() I want to register by email,

@ I want to use another computer to register.)

Or I already have my Unlock Code.

Verity

Software House

Cancel << Back
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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 are registering an
update 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 is sent to Verity. Your Unlock Code is
then emailed to you, so make sure you provide a valid email address.

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 click 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:

21
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Registering your new software

Fax:
Email:

Our 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 are updating from a previous version, you will need to supply the serial number of the
previous versifon.

Serial Number of previous version:

Contact Verity Software House

Verity Software House
PO Box 247, Topsham, ME 04086
USA

Email: verity@vsh.com

Web: www.vsh.com
Phone: (207) 729 6767

22
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GemStone User Interface

When GemStone starts-up, the main window is comprised of a ribbon bar at the top, a batch
list on the left, and a report tab that contains tabs for each page in a report.

Main window

Ribbon tabs

Ribbon bar
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The ribbon bar contains most of the commands that you will use. The commands are divided
into a series of ribbon tabs: File tab, Home tab, Insert tab, Options tab, Develop tab, and the
Help tab. Some tabs are only visible when the Develop option is enabled.

W Comp On Stats OF [0}

Ribbon tabs

Develop Mode
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In Develop mode, additional elements are displayed:

Additional ribbon tahsj
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Cell Types
and other tabs

Tab for each Cell Type

Additional ribbon tabs are displayed in Develop mode. Batch commands determine what
actions are performed on files in the batch. Additional tabs appear at the bottom of the
window to select FCS File, Cell Types, and Maps view. With the Cell types view selected, a
tab is shown for each cell type defined in the model template.
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GemStone User Interface

When GemStone starts-up, the main window is comprised of a ribbon bar at the top, a batch
list on the left, and a report tab that contains tabs for each page in a report.

Main window

Ribbon tabs

Ribbon bar
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Ribbon tabs

[ Report tab j

The ribbon bar contains most of the commands that you will use. The commands are divided
into a series of ribbon tabs: File tab, Home tab, Insert tab, Options tab, Develop tab, and the
Help tab. Some tabs are only visible when the Develop option is enabled.

Develop Mode

In Develop mode, additional elements are displayed:
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Additional ribbon tahsj
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Cell Types
and other tabs

Tab for each Cell Type

Additional ribbon tabs are displayed in Develop mode. Batch commands determine what
actions are performed on files in the batch. Additional tabs appear at the bottom of the
window to select FCS File, Cell Types, and Maps view. With the Cell types view selected, a
tab is shown for each cell type defined in the model template.
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The GemStone Workspace

The GemStone workspace is a folder on disk where the software is installed. The folder
contains key components of the program in sub-folders that store the program itself, the user
guide, the Project library, and other important parts of the software.

Application
Archived Projects
CrashReports
Databases
Help

Workspace Folder
Project Library
Setting

Tutorials
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What is a Project?

The term "Project" in GemStone refers to collection of files that determine an analysis
approach. A Project includes one or more model templates that are used to analyze FCS
files. It includes one or more batch scripts that determine how to load FCS files and model
templates, what operations to perform on the FCS files, and the outputs of the analysis such
as PDF files and databases. A Project contains the FCS files added to it, and the output files
it generates.

Projects provide a simple way to design an analysis strategy and to manage the related
files. On disk, a Project is organized as a set of folders and files.

Batch System
Databases
FCS Files
Fitted Models
Graphics

Project Model Templates
PDF Reports
Reports

Settings
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Project

The Project Library

The Project Library is part of the GemStone Workspace that contains the Projects that can be
used for analysis, including those that you create. Each Project is a folder which contains
additional folders of information.

The example below shows Projects that have been created: 16 Color Demo, Exp 1 10-Jan-
2018, and Exp 2 17-Jan-2018. The folder structure of one of the Projects is also shown.

—
Workspace Folder

29

Application

Archived Projects

CrashReports
Databases

16 Color Demo
Help
Project Library Exp 1 10-Jan-2018
Setting

Exp 2 17-Jan-2018
Tutorials

Batch System
Databases

FCS Files

Fitted Models
Graphics

Model Templates
PDF Reports
Reports

Settings



GemStone Terminology

What is a Template Document?

A template document contains the cell type definitions, expression profiles, report design,
and objects on the cell type canvas. It is the underpinning of the analysis system - the
Probability State Model. This component of the software is only accessible in Develop mode.

A template document defines a set of cell types. Each cell type is defined by a set of
expression profiles for the key markers of the cell type. For example, a CD8 cell type is
typically defined with expression profiles for CD3, CD66b, CD19, CD8, CD4, and other
markers. The cell types can include staging related to the cell type, as well as graphical
elements like 1P and 2P plots, overlays, and more.
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Saving and Opening

GemStone has many different types of items that can be saved and opened. Here's an
explanation of the primary open and save operations that you will encounter in the software.

The Home tab, Develop tab, and File tab of the ribbon are used for saving and opening:
File Home Inzert Help

[~ ""L‘-'Cut T * 2
B dmmam—at X - 0000 # M.

Paste ‘ New 7] pevelop ‘ Add Remove StartAt ‘ Run  Mext Auto  Stop ‘ Open Save
Clipboard FCS Files

Project Processing Analysis Document

File Home Inzert COptions Develop Help

1 MNew ¥ Stages k4 L Enrich Track
T R, % -'%'*'c Ié £y -/ - 6o #
u Open = =~ w0 - ¥ Equations —pProfles  * | () Reset
Save . Read Measurement Cell Type N Classify Auto Step
Flsave ~ | File | Wizard Wizard  # Properties ‘ Apply
Project Template Data Madel Analysis Model Stats
Projects

When you open or save a Project, the program opens or saves the batch commands and
database fields for the method. The batch commands determine what template documents
are used, what kinds of output to save (PDF, analysis documents, etc.), and what to print.

Where .
Command Is It? Function
. File Save the current method in the
. Project Library folder. In
menu, ro
i Develop mode, it will also prompt
Save Develop
tab you to save the template
document.
MC HIMP 11-Nov-2017 4
Working with TriCOM Add This dropdown list displays all of
MC HIMP Add Markers Home the methods in the Project
| MC HIMP tab Library. It opens the selected
- MC HIMP 11-MNov-2017 method.

Method Run Tutorial
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File Home Insert C

o NewProject . The Open Project command
EE—— File allows a method to be opened
N % menu from outside of the Project
I Save Project Library.

T . .
M e Proiect As

Analysis Documents

An Analysis document stores the analysis of an FCS file with a template document. Typically,
this is saved automatically in the Fitted Models folder by the batch commands. The user can
also manually save and open analysis documents for review.

Where Is

Command It?

=
Saves the current analyzed document to the current
Open Save
% Home tab method's Fitted Models folder.

Function

Analysis Document

=
Open% Save Home tab Opens an analysis document from the Fitted Models

folder or other location.
Analysis Document

Template documents

A Template document stores the probability model definition. These files are only accessible
in Develop mode. Templates are stored in the Model templates folder of the method. The
Develop mode user can also manually save and open template documents.

Where Is

Command It? Function
Mew -
: Open Develop tap ~ 52Ves @ template document to the current method's Model
[ save % P Templates folder.
Template
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New -

¥ Open[}
A save Develop tab

Template
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Phenotype Naming

Each marker for each cell type has a Phenotype field. The field shows up in the Cell Type
Wizard and on the Expression Profile properties. Use this field to describe the marker
expression for the cell type.

The recommended syntax for this field is to use the short nhame of the marker (e.g. CD8),
with one of the following appended:

Symbol Meaning
+ plus symbol Positive expression of the marker
- minus symbol Negative expression of the marker
dim text Dim expression of the marker
plus, greater Transition of positive to negative expression of the
+>- than, minus marker
minus, greater Transition of negative to positive expression of the
—>t than, plus marker

The values in the Phenotype field are used on report pages to show the full phenotype of a
cell type. For example, the CD4 phenotype is shown as "CD4: CD66b-CD3+Cd8-CD4+CD14-
TCRgd-CCR7+>-CD27+>-CD45RA+>-"
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What is a Probability State Model?

Flow cytometry data analysis focuses on identification of populations in a sample and
providing statistical results about those populations. Typically, regions drawn on plots are
used to create a hierarchy of subsets by "gating" the events. The subsets are analyzed for
frequency, intensity, and other common statistics to characterize the cells that were
analyzed.

GemStone approaches data analysis quite differently by using a Probability State Model
(PSM) to identify and quantify subsets. So what is a Probability State Model, and why is it a
better approach?

Let's examine the words that make up the name to get an idea of what a PSM is:

Probability: the statistical likelihood of a particular event occurring. A PSM classifies events
using probabilities rather than gates. Gating is subjective, and relatively small errors made in
drawing gates are compounded with each subsequent gate in the hierarchy. By using
probability, a PSM actually reduces the error with each additional measurement that is added
to the model. The likelihood that you are actually identifying the cells you are interested in
increases as you build a PSM.

State: a set of conditions that discretely characterize something. A PSM classifies events into
a set of states, based on the characteristics defined for each measurement. GemStone uses
the state as the common, X-axis for its expression plots. This allows all measurements to be
compared on a common axis, making it possible to correlate all measurements in a single
plot.

Model: a mathematical representation of a process. A PSM uses fitting routines to classify
cells into the most probable states and cell types. Using this approach, GemStone can
provide objective assessment of how well the model represents the data. There are no hard-
edges in a PSM. The modeling process allows populations to overlap based on probabilities.

A PSM allows us to classify events into populations based on a model that we define. The
model is made up of one or more ce/ types, where each cell type defines a subset that we
want to analyze. We use what we know about the markers in our experiments to create a set
of expression profiles for each subset. An expression profile uses a set of control points to
define how the subset transitions over the state axis. The state axis is typically labeled
"Progression”, but it does not have to be a progress at all. In fact, simple models can be
designed to identify and quantify cell populations where the parameter profiles are simply set
for constant intensities.

With the PSM approach, we can measure and report confidence limits. We can evaluate the
goodness-of-fit with reduced chi-square (rcs). And we can co-plot our parameters in a single
graphic that allows us to examine the coordinated transitions of markers in the cells we
analyze.
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Analyzing Files with an Existing Project
Overview

In this tutorial, you will use a previously-created GemStone Project to analyze FCS files from
a 16-color immune profiling panel. The Project was designed to identify seven cell types and
to present a report with a summary table and details for each cell type.

You will add files to this project and analyze them with just a few clicks. The results that you
see can be reproduced if you or someone else runs the analysis again. The approach is
simple, fast, and reproducible.

Let's give it a try!

Start GemStone

Start Gemstone by following the instructions in the Installation and Setup of GemStone
section.

Create a New Project

On the Home tab, click the New Project button to create a new Project.
|||.|||

Mew

In the New Project dialog, select Example 16 Color in the Based on field. This will create a
new project based on the selected project.

For Project Name you can leave the suggested name or type your own.
Click OK.

Based on: | Example 16 Color

- |

IS
Project Name: Example 16 Color ZU—Dec—zﬂlLés\.
Location: :C:\Gemsmne\GemStone 2.0\Project Library\, Browse...
Garsl
Add FCS Files
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Next, you will add files to analyze. Click the Add FCS Files button on the Home tab.

=k

Add

In the Select FCS Files dialog, navigate to the Tutorials folder of the GemStone
workspace. Select the three files 16-color_1.fcs, 16-color_2.fcs, and 16-color_3.fcs. Click

Tutorials

Open.
G Select FCS Files
« v A « Q5(C) » GemStone * GemStone 2.0.gsw * Tutorials w Search Tutorials 2
Organize « New folder =~ [ @
Tuterials ~ MName Date modified Type Size
HUNSBERGER | 16-color_1.fcs 2/19/2018 3:17PM  FCS File 15,830 KB
Intel D 16-color_2.fes 2/19/20183:23PM  FCSFile 7,189 KB
Max parPathsett D 16-color_3.fcs 2/19/2018 3:18 PM FCS5 File 10,046 KB
MYORBODBC @ 16-Color-Gating Strategy.pdf 4/26/2019 T:45 AM  PDF Document 291 KB
MYORODBCUS: D BD-FACSAria_1.fcs 5/20/2019 2236 PM  FCS5File 36,424 KB
D BD-FACSAria_2.fcs 5/20/2019 2:36 PM FCSFile 38,260 KB
MNewDevelepme
Perflogs
Perled
Program Files
Proaram Files iy ¥ € 4
File name: | "16-celor_3.fcs" "16-color_1.fcs" "16-color_2.fcs" V| " &3

The files are added to the batch list in the left panel of the program.

At this point, you are ready to analyze these files automatically with the example 16-Color
immune panel project.

Analyze the Files
The First File

Let's analyze the first FCS file.

Click the Run button in the Processing group on the Home tab. This tells GemStone to follow
the steps in the batch script to read and analyze the selected file.

0000

‘ Run [}Hext Autc  Stop
Processing
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The software first opens a template document, which defines the analysis for seven cell
types, along with the plots and report pages. Once the template is opened, the FCS file is
read into the template.

The auto-analysis step is next. In this step, each of the defined cell types is adjusted to the
data in the FCS file. The status pane at the bottom of the main window indicates which step
of the analysis is being performed.

- I

Estimating CCRY state index values (pass 3)...

When the process is complete, the summary page of the report presents a table of the key
results of the analysis.

¥ Verity GemStone™ Report wiad Dnc 4 7015
File: M-ookor_1.bce
Summary
Ceunt % Coll Typa % Total
Irilact Cells 173035 A Ba.M
Lymphocyles 20aa7 A 15.50
CDaT 2A0EE M 11.96
Chd T 17037 100 BAE3
Haive a386 M ET 80
CM 5634 5066 .48
EM 1907 11.19 09g
TE 1110 E.48 VT
Traga 736 4.32
CODET 5864 100 304
Hanwm'C 208 a4 80 108
EM T8 46,35 1.41
TE 1118 1907 .58
Gamma Deha T 165 100 0uas
B Galls K] 100 165
Maive 2158 681 112
Mamary 1015 1180 053
& Calls kA 100 140
Monacyles G457 100 335
Clars=ical SHE2 Br.88 294
Man=Classical Ta6 1231 a1
Granulpcyies 136685 100 TO.BE
Other 19843 A 10.29

At the bottom of the main window, there are tabs for each page in the analysis report. To
review a page, click the tab.

Master Page Summary CD“}T CDET qd T =] ME Mano Grans Cen-se L+ ]
Report Maps

For example, click the CD4 T tab to review the analysis of CD4 T cells.

The report shows the name of the cell type and its phenotype at the top. The Selection
Markers section shows several plots for the measurements that were used to identify CD4 T
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cells, along with a table of intensity values. The Staging Markers section includes plots of
markers that are used to identify the stages of CD4 T cell development and a table of

frequencies for each stage.
W Verity GemStone™ Report Wed D 4 2018

Flle: Moookor_1.hes

CDAT. SSC-A-CD3+ CD4+ CD8- CCR7+>- CD45RA+>- CD27+>-
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s Y COgs  Zmest 1se1 s
v v y CoNr  sotemte NM AN
0 200 0 w w W MADR 21135 %22 e
SSC-A |« 00 cod
(| 1 L
Dage ACT ST Ceerms
& ) 2 CTTomd 100 RA3 17007
e % gt NAT 28 N
gk g;_’ & E D52 68 44 oM
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The Rest of the Files

If you want to analyze and review each file one-by-one, you would use the Next button to
read and analyze the next file. However, in this tutorial we want to analyze all of the files

without intervention.
Click Auto Advance to process all of the files in the batch.

o

Auto

Review the Analysis
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After analyzing each FCS file, GemStone saves the finished analysis so that it can be
reviewed later. A PDF of the report is also generated for your records. You can easily re-open
a saved analysis for the files in the project.

Double-click the second file in the batch list, 16-color_2.fcs. A prompt dialog will appear
offering several choices of actions.

G GemStone for Windows X

There is a saved PDF report and analysis document for this file.

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

Open POF Open G5 Analyze Cancel

Choose Open PDF to review the PDF report of the analysis. Open GS will open the analysis
document associated with the FCS file. Choose Analyze to re-analyze the file, or Cancel to
close the dialog.

Summary

In this tutorial, you created a new Project based on an existing one designed to analyze the
16-color tutorial files. You added files to the new project and initiated the analysis of the files
using the Add, Run, and Auto-Advance buttons on the Home tab of the ribbon.

GemStone automatically adjusted the template document to each of the FCS files, fitting the
model to the peaks in each file. The analysis included a summary table of key results, along
with a more detailed page for each of the seven cell types defined in the template document.
A PDF and an analysis document was saved for each file.

You were able to analyze these files with just a few clicks. The approach is simple, fast, and
reproducible.
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Analyzing Files with an Existing Project
Overview

In this tutorial, you will use a previously-created GemStone Project to analyze FCS files from
a 16-color immune profiling panel. The Project was designed to identify seven cell types and
to present a report with a summary table and details for each cell type.

You will add files to this project and analyze them with just a few clicks. The results that you
see can be reproduced if you or someone else runs the analysis again. The approach is
simple, fast, and reproducible.

Let's give it a try!

Start GemStone

Start Gemstone by following the instructions in the Installation and Setup of GemStone
section.

Create a New Project

On the Home tab, click the New Project button to create a new Project.
.||.||.

Mew

In the New Project dialog, select Example 16 Color in the Based on field. This will create a
new project based on the selected project.

For Project Name you can leave the suggested name or type your own.
Click OK.

Based on: | Example 16 Color

- |

[*
Project Name: | Example 16 Color 20Dec-2018"
Location: :C:\Gemsmne\GemStcne 2.0\Project Library\, Browse...
carcs
Add FCS Files

Next, you will add files to analyze. Click the Add FCS Files button on the Home tab.

42



GemStone User Guide

=k

Add

In the Select FCS Files dialog, navigate to the Tutorials folder of the GemStone
workspace. Select the three files 16-color_1.fcs, 16-color_2.fcs, and 16-color_3.fcs. Click
Open.

G Select FCS Files

« v A « Q5(C) » GemStone * GemStone 2.0.gsw * Tutorials w Search Tutorials 2
Organize « New folder =~ [ @
Tuterials ~ MName Date modified Type Size
HUNSBERGER | 16-color_1.fcs 2/19/2018 3:17PM  FCS File 15,830 KB
Intel D 16-color_2.fcs 2/19/2018 3:23PM  FCSFile 7,180 KB
Max parPathsett D 16-color_3.fcs 2/19/2018 3:18 PM FCS5 File 10,046 KB
MYORBODBC @ 16-Color-Gating Strategy.pdf 4/26/2019 T:45 AM  PDF Document 291 KB
MYORODRCUS [] BD-FACSAria_1.fcs 5/20/2019 236 PM  FCS File 36,424 KB
[ ] BD-FACSAria_2.fcs 5/20/2019 236 PM  FCSFile 38,260 KB

MNewDevelepme
Perflogs
Perled

Program Files

Proaram Files (x ¥ < 2

File name: | "16-celor_3.fcs" "16-color_1.fcs" "16-color_2.fcs" V| " &3

.kW Cancel

The files are added to the batch list in the left panel of the program.

At this point, you are ready to analyze these files automatically with the example 16-Color
immune panel project.

Analyze the Files
The First File

Let's analyze the first FCS file.

Click the Run button in the Processing group on the Home tab. This tells GemStone to follow
the steps in the batch script to read and analyze the selected file.

0000

‘ Run [}Hext Autc  Stop

Processing
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The software first opens a template document, which defines the analysis for seven cell
types, along with the plots and report pages. Once the template is opened, the FCS file is
read into the template.

The auto-analysis step is next. In this step, each of the defined cell types is adjusted to the
data in the FCS file. The status pane at the bottom of the main window indicates which step
of the analysis is being performed.

—— I

Estimating CCRY state index values (pass 3)...

When the process is complete, the summary page of the report presents a table of the key
results of the analysis.

¥ Verity GemStone™ Report wiad Dnc 4 7015
File: M-ookor_1.bce
Summary
Count %, Coll Typa % Total
Irrigict Cells 173035 A Ba.M
Lymphacyies 28897 [N 15.50
cCDaT 2A0EE M 11.96
GO T 17037 100 B A
Haive a386 M ET 80
CM 5634 5066 .48
EM 1907 11.19 09g
TE 1110 E.48 VT
Traga 736 4.32
CODET 5864 100 304
Hanwm'C 208 a4 88 108
EM 2718 46,35 1.41
TE 1118 1907 058
Gamma Deha T 165 100 0uas
B Galls K] 100 165
Maiva 2158 681 112
Mamary 1015 1180 053
& Calls kA 100 140
Monocyles (=L LT 100 335
Clas=ical S662 Br.88 294
Man=Claszical [ 1) 123 D41
Granulpcytes 136685 100 .86
Other 19843 A 10.29

At the bottom of the main window, there are tabs for each page in the analysis report. To
review a page, click the tab.

Master Page Summary CD“}T CDET qd T =] ME Mano Grans Cen-se L+ ]
Report Maps

For example, click the CD4 T tab to review the analysis of CD4 T cells.

The report shows the name of the cell type and its phenotype at the top. The Selection
Markers section shows several plots for the measurements that were used to identify CD4 T
cells, along with a table of intensity values. The Staging Markers section includes plots of
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markers that are used to identify the stages of CD4 T cell development and a table of
frequencies for each stage.

W Verity GemStone™ Report Yhed Doz zne
Flle: Moockor_1.hes
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The Rest of the Files

If you want to analyze and review each file one-by-one, you would use the Next button to
read and analyze the next file. However, in this tutorial we want to analyze all of the files
without intervention.

Click Auto Advance to process all of the files in the batch.

Qo

Auto

Review the Analysis
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After analyzing each FCS file, GemStone saves the finished analysis so that it can be
reviewed later. A PDF of the report is also generated for your records. You can easily re-open
a saved analysis for the files in the project.

Double-click the second file in the batch list, 16-color_2.fcs. A prompt dialog will appear
offering several choices of actions.

G GemStone for Windows X

There is a saved PDF report and analysis document for this file.

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

Open POF Open G5 Analyze Cancel

Choose Open PDF to review the PDF report of the analysis. Open GS will open the analysis
document associated with the FCS file. Choose Analyze to re-analyze the file, or Cancel to
close the dialog.

Summary

In this tutorial, you created a new Project based on an existing one designed to analyze the
16-color tutorial files. You added files to the new project and initiated the analysis of the files
using the Add, Run, and Auto-Advance buttons on the Home tab of the ribbon.

GemStone automatically adjusted the template document to each of the FCS files, fitting the
model to the peaks in each file. The analysis included a summary table of key results, along
with a more detailed page for each of the seven cell types defined in the template document.
A PDF and an analysis document was saved for each file.

You were able to analyze these files with just a few clicks. The approach is simple, fast, and
reproducible.
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Develop: Starting a New Project from Scratch

Overview

Any time you have a new panel to analyze with GemStone, you will create a new Project to
setup the analysis for the panel. This tutorial shows how to create a new Project from scratch
with a model template, a report, and a database of results. You will also set up batch options
that define how each FCS file is read and analyzed.

That sounds like a lot of work, but you will leverage wizards and a streamlined interface to
make quick work of it.

Start GemStone

Start Gemstone by following the instructions in the Installation and Setup of GemStone
section.

Create a New Project

On the Home tab, click the New Project button to create a new Project.
|||.|||

Mew

In the New Project dialog, type "New Project Tutorial" for the name, and then click OK.

Based on: None ~

Project Name: |New Project Tutorial |

Location: hemStone‘\GemStone 2.0.gsw\Project Library".,| Browse...

I OK ; Cancel

Add FCS Files
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Next, you will add files to analyze. Click the Add FCS Files button on the Home tab.

=k

Add

In the Select FCS Files dialog, navigate to the Tutorials folder of the GemStone
workspace. Select the three files 16-color_1.fcs, 16-color_2.fcs, and 16-color_3.fcs. Click
Open.

G Select FCS Files

« v A « Q5(C) » GemStone * GemStone 2.0.gsw * Tutorials w Search Tutorials 2
Organize « New folder = T @
Bentest Pro * MName Date modified Type Size
New Projec | 16-color_1.fcs 2/19/2018 3:17PM  FCS File 15,830 KB
Batch Sys [ ] 16-color_2.fcs 2/19/20183:23PM  FCS File 7,189 KB
Database: D 16-color_3.fcs 2/19/2018 3:18 PM FC5 File 10,046 KB
FCS Files @ 16-Color-Gating Strategy.pdf 4/26/2019 T:45 AM  PDF Document 291 KB
Exporter D BD-FACSAria_1.fcs 3/20/2019 236 PM  FCSFile 36,424 KB
.. D BD-FACSAria_2.fcs 5/20/2019 236 PM  FCSFile 39,260 KB
Original
Synthesi
Fitted Mo
Graphics
Model Tee ¥ € 4
File name: | "16-celor_3.fcs" "16-color_1.fcs" "16-color_2.fcs" V| " &3

m.k Cancel

The files are added to the batch list in the left panel of the program.

Using the Measurement Wizard

When you read files that are new to the program, it's a good idea to read one in and review
the measurement names and transforms. You can edit the names and transforms with the
Measurement Wizard.

Click the Develop checkbox to enable "Develop mode". This mode exposes additional tools
that are used to build the Project.

File Home Insert Help

=28 gyt °
i _ _
. i‘| Copy Mew Project Tutorial e
Paste ‘ New Develop
Clipboard Project
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On the Develop tab, select the first file in the list and click the Read File button. This
command will read the selected FCS file without performing any analysis.

File Home Insert Options Develop Help

.' Mew ‘ R {

i * Open = - 0 -
Save . Read Measurement Cell Type
Flsave ~ | File Wizard Wizard
Project Template Data fdeslel
: : P %Ehil:t and read an FC5 file }
- B File 1of3
Status FileMarme
[+ |16-color_1.fcs

L1 16-color_2.fcs
L1 16-color_3.fcs

Now click the Measurement Wizard button. This wizard is used to set up the names and
transformations for the measurements in the FCS files.
&
hli)

Measurement
Wizard

Click the All button to select all of the measurements in the FCS file.
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Measurement Wizard

Select Measurements

Select the measurements you want to edit.
All None

CCR7 n
CcD3
CD4
CD8
CcD14
CD16
CD19
CD25
ch27
CD38
CD45RA
CD56
cD127
FSC-A
FSC-H
HLA DR
PD-1

Lol ol iy

INERNARNAAEAAEAMAREA AR R

Help < Back Next = Cancel

Click Next.

The properties for CCR7 are listed, and a histogram of the measurement provides a preview
of the measurement with the properties applied to it.

In this dialog, you can edit the measurement name and abbreviation. By default, these will
display the long name from the FCS file's keywords. You can also edit the transform and its
properties.

No changes are needed for CCR7.
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Measurement Wizard

Measurement Properties

Edit the properties of PE-CF594-A_CCR7.

Measurement CCR7
Abbreviation  CCR7
Color

Transform VLog v
Calculate Decades Oon

Decades 6.62 q
VLlog Beta 4000.000 ]

2000

Select : - - 1 Next

Page Max Linear Option Automatic & ] Measurement
Max Linear 4194304.00 g+

Minimum
Min Linear Option Percent of Max Linear ~
Percent of Max Linear 0.10 2
Min Linear -4194.30 e e e
CCRY
- 1of 21
< Back Next = Cancel

Click the Next Measurement button.

Mext
Measur ent
Mext measurement

Review each of the remaining measurements in the same manner. There is only one change
you will need to make.

When you reach the Time measurement, set the Transform to Linear.
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Measurement Wizard

Measurement Properties

Edit the properties of Time.

Measurement  Time
Abbreviation  Time

Color

Transform Linear v

Max Linear Option Automatic v 1
Max Linear 16777216.00 7

Previous o . ; . % _ Next
Measurement Min Linear Option Percent of Max Linear ~ | Page
Percent of Max Linear 0.10
Min Linear -16777.22
= T T " T T
0 1000
Time (x 10000)
Help < Back Cancel

After setting the Time measurement, click Next and the Summary page is displayed.
Enable the Launch Cell Type Wizard checkbox and then click Finish.

Measurement Wizard

Summary

CCR7
Abbreviation: CCR7
Transform: VLog
CD3
Abbreviation: CD3
Transform: VLog
CD4
Abbreviation: CD4
Transform: VLog
CcD8
Abbreviation: CD8
Transform: VLog

CD14
Abbreviation: CD14
Transform: VLog
mrMMis j
Finish Up
[J Add to Cen-se'

unch the Cell Type Wizard to create or edit cell types

M Launch Cell Type WEM
[J Update Preferences

Help < Back Cancel
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Using the Cell Type Wizard

Now that the program knows about the measurements and transforms, let's start building the
analysis using the Cell Type Wizard. This wizard creates or edits the analysis of one cell type
at a time, one measurement at a time. You will use it to create just about everything for
analyzing this 16-color example.

If the wizard is not already showing, click the Cell Type Wizard button on the Develop tab.

£

Cell Type
Wizard

On the Welcome page, choose Create a new cell type and click Next.

Cell Type Wizard

Welcome to the Cell Type Wizard
What would you like to do?

@® Create a new cell type.
Duplicate the selected cell type. *
Link selection markers

Edit the selected cell type. *
* Only cell types compatible with the Cell Type Wizard are available for duplicating and editing.
Disable other cell types whie editing

Create a report page

Insert before None

On this page, you will give the cell type a name.
Type "CD4 T" for the Cell Type Name.

This page also lets us enable the cell type, pick a color for it, and determine the classification
type. For this tutorial, leave these options as they appear and click Next.
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Cell Type Wizard

Cell Type Properties
Edit the properties for this cell type.

Cell Type Name cD4aT

Description
Enable On
Color

Classification Type |Competitive

Help < Back Cancel

Next choose the measurements that are used to identify the CD4 T cells. These are called
Selection Markers. These can be "positive" markers, as well as markers that are "negative"
for the cell type. In this tutorial, you'll just choose several markers that are positive for CD4
T cells.

In the Available Markers list, click each of these markers in this order: SSC-A, CD3, CD4,
and CD8

The markers will be removed from the Available Markers list and added to the Selection
Markers list.

If the markers are not in the correct order, you can drag the markers in the Selection
Markers list to reorder them.
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Cell Type Wizard

Selection Markers

Choose the markers used to select CD4 T cells.
These can be negative or positive selection markers.
For example, CD3+ is a selection marker for CD4 and CD8 T-cells.

Click to add or remove, drag to re-order.

Available Markers ” Selection Markers

CCRY SSC-A
CD3
CD16 CcD4
CD19 CDa8
CD25
cbz2v
CD38
CD45RA
CD56

CD127
FSr-A v

Help < Back Cancel

Click Next.

On the next page of the wizard, choose the Staging Markers for the CD4 T cells. These are
markers that change expression levels within the cell type. They are used to identify
different stages of CD4 T cells.

In the Available Markers list, click each of these markers in this order: CCR7, CD45RA, and
CDh27
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Cell Type Wizard

Staging Markers

Choose the markers used to stage CD4 T cells.
Start with the simplest and best defined.
For example, CCR7 is a staging marker for CD4 and CD8 T-cells.

Click to add or remove, drag to re-order.

Available Markers

CD14
CD16
CD19
CD25
CD56
CD127
FSC-A
FSC-H
HLA DR
PM-1

~

Staging Markers
CCR7
CD45RA
cD27

Help

Cancel

Click Next.

Next is the Functional and Other Markers page of the wizard. This is where you can pick
other markers that you want to see in the CD4 T cell type, even if they are not used for
selection or staging of the cells. Activation markers are a good example of what you would

pick on this page.

In the Available Markers list, click each of these markers in this order: CD25, CD127, and

HLA DR
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Cell Type Wizard

Functional and Other Markers

Choose the functional and other markers for CD4 T cells.
These may be activation markers or any other markers you want to display.

Click to add or remove, drag to re-order.

Available Markers

CD14
CD16
CD19
CD38
CD56
FSC-A
FSC-H
S5C-H
TCRgd
Time

Functional and Other Markers

CD25
CD127
HLA DR

Help

< Back Cancel

Click Next.

Now that you have identified the markers to use for the CD4 T cells, the next task is to set

up expression profiles for them.

GemStone uses expression profiles (EPs) instead of gates used in most cytometry analysis
software. EPs come in different shapes, like constant, step-up, and step-down. They define a
probability envelope, which does not have hard edges.

The wizard is showing the first Selection marker, SSC-A, with several properties and an
unusual dot plot that may not make immediate sense to you.
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Cell Type Wizard

Selection Profiles
Cell Type Events: 0
Define the expression of SSC-A in the CD4 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.
Which Peak? Brightest Peak  ~ Links... O Preview
Distribution Normal ¥l g
Phenotype SSC-A+ = F
Initial Intensity 2556594.66 i
( Initial Width 14.52 B )
Marke Width from Peak On % Next
drker (=3
Page Add to Repaort On 5 Profile
i <
O Disable Expression Profile
< Back Next > Cancel

Here's how to interpret the plot. Think of a typical histogram of SSC, as in panel A below.
Now rotate that histogram 90 degrees (panel B). Now notice that the density of dots in panel
C matches the peaks in panel B. The Y-axis of the dot plot is SSC-A, and the X-axis (at this
point) is the order of the events in the FCS file. There are black triangles on the right edge to
indicate locations where the program found a peak in the data.
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The CD4 T cells have low SSC-A, and you can see a black triangle that identifies the dimmest
peak of the SSC-A distribution. That's the one you want to capture with this expression
profile.

Choose Dimmest Peak for Which Peak.
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There are several options for the Distribution. Leave the Distribution set to Normal.
The Phenotype is automatically updated as you make choices. It should show "SSC-A-" at
this point.

The Initial Intensity is currently set to the location of the peak that you linked the profile
to. You do not need to change that.

The Initial Width is set to the width (SD) of the peak that was found. You don't want this
expression profile to be quite that restrictive, so you'll make two changes.

Set Initial Width to 5 and uncheck Width from Peak. This will leave the width at an SD
of 5 and maintain a generous width for SSC-A.

Cell Type Wizard

Selection Profiles

Cell Type Events: 0

Define the expression of SSC-A in the CD4 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

Which Peak? |Dimmest Peak V| Links... O Preview
Distribution Normal M
Phenotype SSC-A- 3

Initial Intensity  366186.87 _
( Initial Width 5.00 1 e )

Width from Peak [ Off

2000

Marker i Next
Page Add to Report On ] >
O Disable Expression Profile
< Back Next > Cancel

Click the Preview checkbox on the right of the dialog to see what cells will be selected by
this profile.
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Cell Type Wizard

Selection Profiles

Cell Type Events: 40731

Define the expression of SSC-A in the CD4 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

SSC-A

Which Peak? Dimmest Peak Links... [ Preview
Distribution Normal ¥ g_ %
Phenotype SSC-A- =
Initial Intensity ~ 366186.87 _

( Initial Width 5.00 i )
Width from Peak [ Off 8-

IVFI)aargk:r Add to Repaort On 1 I . Pr:c?f)i{lte

O Disable Expression Profile

- 10f 10

Help

< Back MNext = Cancel

Click Next Profile.
CD3 is next. We want the program to find the brightest CD3 peak, and it is already setup that
way.

CD3

Which Peak? Brightest Peak  ~ Links... O Preview
Distribution Normal v
Phenotype CD3+
Initial Intensity ~ 37730.45
( Initial Width 4,34 )

Width from Peak On

Previous
[1
Profile Add to Report & On

Next
Profile

< >

[ Disable Expression Profile

Click the Preview checkbox on the right of the dialog to see what cells will be selected by
this profile.
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CD3

Which Peak? Brightest Peak  ~ Links... 4 Preview
Distribution Normal w
Phenotype CD3+

10¢

Width from Peak On

Previous Add to Report On

Profile

Initial Intensity ~ 37730.45
( Initial Width 434 R P S )

< >

=]
A

O Disable Expression Profile

Click Next Profile.

CD4 is set up in the same way, tracking the brightest peak. You don't have to make any
changes to this profile.

CD4

Which Peak? Brightest Peak  ~ Links... I Preview
Distribution Normal v
Phenotype CD4+ o
Initial Intensity ~ 71535.11 c 3
( Initial Width 2.35 . i )

Width from Peak On
Add to Report On

Previous
Profile

104
IIIIIIII 1 11

©

=

D

-10%

< >

O Disable Expression Profile

Click Next Profile.
For CD8, choose Dimmest Peak.

For the Distribution, select Low Pass. A low pass distribution includes the events below the
top of the expression profile. This will capture all of the CD8 negative events.
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CD8
Which Peak? Dimmest Peak  ~ Links... O Preview
Distribution Low Pass N
Phenotype CD8- . ]
Initial Intensity ~ 205.22 "3 T
( Initial Width 3.34 ] L )
Drevi Width from Peak [ On . b e Next
;?:f.ﬁgs Add to Report On 23 ! Pr::?ﬁle

-10%

£ >

O Disable Expression Profile

Click Preview to see the events that are selected.

CD8

Which Peak? Dimmest Peak  ~ Links... = Preview
Distribution Low Pass ¥
Phenotype CD8- o
Initial Intensity ~ 205.22 73
( Initial Width 3.34 o )
Drevious Width from Peak On = Next
Profile Add to Report On 5 ] Profile

€ >

O Disable Expression Profile

Click Next Profile.

Now that you have set up the expression profiles for the selection markers, you are ready for
the staging markers. For these, you will use profiles that have two or more levels of
expression.

CCR7 is expressed on naive CD4 T cells, and it is down-regulated as the cells mature. The
StepDown profile is designed for this type of expression.

NOTE: Depending on your monitor, you may need to resize this dialog to see the options in
the property list.
For Expression Profile Shape, choose StepDown.

The other settings will update so that the First Level of the profile tracks the Brightest Peak
and the Second Level tracks the Dimmest Peak.
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Cell Type Wizard

Staging Profiles

Cell Type Events: 17001

Define the expression of CCR7 in the CD4 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

2 Links... O Preview
Expression Profile Shape ‘

Phenotype CCR7+>- B

CCR7

10

)

Next
Profile

Which Peak? Brightest P
Initial Intensity 12628.73
Initial Width 11.77
Width from Peak On

Previous
Profile

< >

O Disable Expression Profile

I

Help < Back Next > Cancel

Enable the Preview checkbox to see the StepDown profile results. Note that the dots
representing the cells have been reordered so that the brighter CCR7 events are first and the
dimmer ones are at the end. As soon as you enable a staging profile like this, the X-axis is ho
longer showing the order of events in the FCS file. Now, the X-axis is showing the
progression of events, and this order is also enforced in the selection marker plots that you
setup previously.
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Cell Type Events: 17031

Define the expression of CCR7 in the CD4 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

‘shape " e @ Preview
Expression Profile Shape |StepDown
Phenotype CCR7+>- o
( Which Peak? Brightest F )
Brevi Initial Intensity 12628.73 Next
revious . .
Profile Inlltlal Width 11.77 Profile
Width from Peak On
SR R
€ >

O Disable Expression Profile

I ©

Click Next Profile.
You will setup CD45RA in a similar way with a StepDown profile.
Select StepDown for the Expression Profile Shape.

Because there is so much variability in the brighter level of CD45RA, you will set the Initial
Width to 10 and uncheck the Width from Peak setting.

~ Links... O Preview
Expression Profile Shape
Phenotype CD45RA+>-
Which Peak? Brightest Peak )
Brevi Initial Intensity 31369.38 Next
revious . .
Profile Inl.tlal Width 10.00 Profile
Width from Peak O Off
(RS g
£ >

O Disable Expression Profile

Enable the Preview checkbox to see the StepDown profile results.
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2 Links... & Preview
Expression Profile Shape |StepDown
Phenotype CD45RA+>-
( Which Peak? Brightest Peak )
Drevi Initial Intensity 31369.38 Next
revious . .
Profile Inl.tlal Width 10.00 Profile
Width from Peak O Off
T
< > =

[ Disable Expression Profile

Click Next Profile.

The program thinks there are three levels of expression for CD27, and this may in fact be the
case. However, unless the levels are very clearly shown, it generally works better to use two
levels for these distributions with wide variation.

" Links... O Preview
Expression Profile Shape |Threelevels 1
Phenotype CcD27 :':,_:
( Which Peak? Closest Peak “ ] )
Drevi Initial Intensity 97948.79 i Next
revious . . ]
Profile Inl_tlal Width 4,15 o Profile
Width from Peak On E
FalliILnnnT— L g
< > 273

O Disable Expression Profile

Select StepDown for the Expression Profile Shape.
Set the Initial Width to 10 and uncheck the Width from Peak setting.
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= Links... O Preview
Expression Profile Shape
Phenotype CD27+>- o
( Which Peak? Brightest Peak o
) Initial Intensity 88077.61 B
Previous | itial Width 10.00 .
Profile . o
Width from Peak 0 Off

‘v
>

-10%

£

O Disable Expression Profile

Enable the Preview checkbox to see the StepDown profile results.

2 Links... I Preview
Expression Profile Shape |StepDown
Phenotype CD27+>- -
Which Peak? Brightest Peak . )
Brevi Initial Intensity 88077.61 - Next
revious " )
Profile Inl.tlal Width 10.00 3 Profile
Width from Peak 01 Off
PRl
< » =

O Disable Expression Profile

Click Next Profile.
Next come the functional makers. For now, skip over these without setting up a profile.
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Cell Type Wizard

Functional Profiles

Define the expression of CD25 in the CD4 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

Cell Type Events: 17037

Expression Profile Shape None i Links... [ Preview
Which Peak? User Estimate
Phenotype CD25
Initial Intensity 88077.61
( Initial Width 10.00 )
Drovi Width from Peak Off Next
revious
Profile Add to Report on Profile
O Disable Expression Profile
< Back Hext = Cancel
Click Next Profile for CD25.
The CD127 profile is shown.
Expression Profile Shape None ¥ Links... O Preview
Which Peak? User Estimate
Phenotype CD127
Initial Intensity 88077.61
Initial Width 10.00
Drevi Width from Peak Off Next
revious
Profile Add to Report = 0n Profile

[ Disable Expression Profile

Click Next Profile for CD127.
The HLA DR profile is shown.
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HLA DR
Expression Profile Shape None v Links... O Preview
Which Peak? User Estimate 1
Phenotype HLA DR . ]
Initial Intensity 88077.61 " 3 .

( Initial Width 10.00 . ] i )
_ Width from Peak Off " 3 5
p;‘?;'rﬁgs Add to Report on 5] 5‘;’;}‘”

0%

O Disable Expression Profile

Click the Summary Page button.
A Summary page is shown, allowing you to review the choices made in the wizard.
Make sure all the checkboxes are enabled, except for Do another cell type.

Cell Type Wizard

Summary

Cell Type Info
eCD4T

Selection Markers

® 4 selection markers
® SSC-A (S5C-A-)

® CD3 (CD3+)

® CD4 (CD4+)

* CDS (CD8-)

Staging Markers

® 3 staging markers

P el o e I o e Y hY

Finish Up
[ Do another cell type Update summary map
Save template model Add to Cen-se'
Add database fields
Help < Back Cancel
Click Finish.

Congratulations! You've just created the CD4 T cell type analysis, complete with a report
page. Your work was saved as a "template model" which can be applied to any FCS files that
have the same markers and marker names.
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Review the Cell Type Report

The wizard created a report page based on the choices you made for each marker. The page
includes the current date, the name of the FCS file, and the cell type name and phenotype at
the top.

Next, there is a section for the selection markers. Each marker is included in at least one dot
plot. These plots can be changed to show different marker combinations, and you can add
other plots as well with the tools on the Insert tab.

On the right is a table listing all of the markers you included in the cell type. For each
marker, the table shows the median intensity for the whole cell type as well as for each
stage. You would need to resize the table to see all of the columns, but leave that for later.

W Verity GemStone™ Report Mon Dec 2 2019

File: 16-color_1 fcs
CD4 T: 3S5C-A-CD3+ CD4+ CD8- CCR7+>- CD45RA+>- CD27+>-

Selection Markers

CT Total Med | Stg1 Med
:ﬁ‘:'_ =l SSC-A  [365895.08 35529434
cD3 41892 81 52078.01
L 5 0y co4 73836.35 67726.83
8 - %ﬁ 8 - coa 148.83 319,44
+ * . + CCRY 18857.56 38751.57
= g 2 CO45RA [1173.25 31020.35
@ - co27 88855.50 110504.55
zD—I ——— EI CcO25 2318.51 1373.37
0 2000 4000 ¢ 10t 10° 100 CD127 [40185.16 33263.75
SSC.A  (x1000) cD4 HLADR [211.25 166.60

The next section in the report shows the staging markers. A table summarizing the
percentages and number of events in each stage appears on the right. The wizard
automatically determined the four stages of CD4 T cells based on when markers changed

expression levels.

Staging Markers

CCR?
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Stage

% CT |% T |Evenis

CT Total | 100 |8.83 |[17037

St

32.25 |2.85 |5502

Stg?

5012 |4.43 | 8535

Stg3

10.78 |0.85 |1836

Stgd

6.81 |0.60 |1180
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Finally, the other markers are shown, each with an expression profile plot. The footer of the
report page shows the name of the Project, the page number, and the template model that
was used for the analysis.

(Other Markers

10%

cD25
10°
cD127

104

0 50 10C 0 50 10C 0 50 100
Progression (%Events) Progression (%Events) Progression (%Events)

Mew Project Tutorial Page 2 TemplateMaodel.gs (02 Dec

019 16:58

[

The report is well organized and shows the important information from the
analysis. However, it is not showing the expression profiles that were set up in the Cell Type
wizard. For that you need to switch to a different tab.

Review the CD4 Cell Type

At the bottom of the program window, click the Cell Types tab. The program switches from
showing the report pages to showing the cell type definitions.

@  Other Events ® cD4aT

Repart FCS File Cell Ty;E Maps

On the left of the CD4 T cell type tab is a stack of expression profiles. These are the same
profile plots that were created in the wizard. There is also an Overlay Plot, which shows all of
the markers and stages on a single plot. This is a great plot for seeing how markers up- and
down-regulate in a coordinated manner.
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GemStone for Windows: 2.0.65 | CD4T
o4 T 16-color_1.0cs BEXSCD4T
= SSC-A [Constant] [0.0)
£3-
<
28

“Relutive Intensity

CD3 [Suggest StepDown] [36.1]
D4 [Suggest StepUp] [26.2]

CDB [Constant] [0.0]

CCR? [Suggest Threelevels] [76.8)
CD45RA [StepDown] [117.6]
CO27 [Stephown] [109.7]

CD25 [Seggest Fourlevels] [13.6]

| DoDooooooan

Friquency (RCS=1.61)

S0
4 Progression [%Events)

The icon next to the title of each expression profile is used to expand or collapse the profile.

D4T 16-color_1.fcs BE
S5C-A [Constant] [0.0]
3

\ Click to collapse this profile.

a
1

4000
|

X 1000)

SSC-A

2000
|

Click to expand this profile.

O D3 [Suggest StepDown] [35.9]
O D4 [Suggest StepUp] [26.0)
B 8 [Constant] [0.0]

If you scroll down in the cell type window, you'll find the three staging markers that were set
up with StepDown profiles. You can see that the first stage (green dots) ends when CD45RA
has down-regulated. Stage two (orange) ends after CCR7 down-regulates. Stage three (red)
ends after CD27 down-regulates, and stage four (purple) contains the events that have
down-regulated for all three markers.
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CCR7Y [Suggest ThreelLevels] [76.8]

10%

CCRT

104

n}

CD45RA
10%

104

o B :
e
RO

n}

10%

10%

co27

104

0%

Setup the Batch Options

Now that you have the beginnings of an analysis approach, let's see how to set it up for
automation.

You may need to resize the section to see the properties listed. You can also change the
width of the batch list by adjusting the right edge as shown below.
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— & Filelof3 m|
Status FileMame CellTypel_Zonel_CT Total_Zonelab

L1 16-color_1fcs  CT Total
L1 16-color_2.fcs
L1 16-color_3.fcs

N 2R

The lower left portion of the screen contains the settings that control batch processing.

® L1
Mame Value (s
Enable On
Level Mame
Description
Initialize and Open
Template Don't Open or Reset ~
Open Template Opticns... Edit...
Compact File L] or
Read File On
Panel Tube QOptions One Tube w
Analysis
Auto Analyze Data L] off
Enrich Data L1 off
Classify File L] o
Update Cen-se' On

The first thing the batch should do when analyzing a file is to open the template model that
you just created with the wizard.

Choose Open for the Template property.

Initialize and Open
Ternplate | Open EJ%
Open Template Options... Edit...
Cornpact File L1 o
Read File On
Panel Tube Options One Tube ~

Next click the Edit... button for Open Template Options.

In the dialog that appears, make sure that Target File is set to TemplateModel.gs. If not,
click the folder icon and select the template model to use.

Click OK.
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Confirm Selection [ ] Off

-y

Target Path . "Model Ternplates =7
Target File .. \Model Templates\TemplateModel.gs 25
Custom Path [FilePath]y[FileMame]

Mame Value I OK |
Coptions | cancel
Location Option | Use the specified target file ~ |

i

S8

Help...

Tutorials

In the Analysis section, enable Auto Analyze Data. This tells the program to auto analyze

the FCS file with the template model.

CAnalysis
Auto Analyze Data &1 On
Enrich Data ] &F
Classify File L1 of
Update Cen-se' On

Once the analysis is complete, the Finish Up section determines what kinds of output to

generate.
Enable the Save Document and Save PDFs properties.

Pause L] of
Print Report ] of
Save Document A on
Save Document Options... | Edit... |
Save PDFs 1 On
Save PDF Options.. . Edit.. |
Save Graphics L] of
Save Graphics Options... | Edit... |
Save Database L] os
Save Database Options... | Edit... |

Now you're ready to save these changes. Before you do, let's make sure that the template
model is showing the Report tab and the CD4 T report page. This will be the view you see

when the analysis completes.
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‘ I_m_

Magter Page Pagel CD4T &)

Ra&t FCS File Cell Types Maps

Click the Save Project button in the upper left of the Develop tab of the ribbon bar.

T
]
Save

When prompted to save the model template, click Yes.

o Do you want to save the model template?

e [

ril

You now have created the model and defined the batch process.

Try it out!

Let's see if everything works as expected.
Right-click the first file in the batch list and choose Start Here from the context menu.
— 8 Filelof3

Status FileMame CellTypel_Lonel CT Total_Zonelabel

A ———

L1 16-color_2.fes Sta re
L1 16-color_3.fcs Cleaf'Flags

Remowve

Rermowe All

Edit Fields...
Clear Results...

Export Database...
Copy

On the Home tab, click the Auto Advance button. This tells the program to analyze all of the
files in the batch without intervention.
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0000

Run Mext  Aufp Stop Ope

.
Processing |

Our template model is pretty simple at this point, so the analysis will be quick. Once it has
completed, you can review the results by scrolling horizontally in the batch list.
- 4+ File3o0f3

Status FileMame CellTypel_Zonel_CT Total_Zonelabel CellTypel_Zonel_CT Total_PcntOfCellTypebvents CellTypel

v L1 16-color_1.fcs  CT Total 100 8.83
v L1 16-color_2fcs  CT Total 100 10.52
Fw L1 16-color_3fcs  CT Total 100 7.39 LS
=

If you want to review one of the analyzed files, double-click the file in the list. The program
will ask what you want to do: open the PDF, open the saved analysis (Open GS), redo the
analysis (Analyze), or cancel the dialog.

Choose Open PDF to view the report in PDF format. Note, at this point the first page in the
report will be blank. We will use this blank page as a summary page in later tutorials.

Status FileMame CellTypel_Lonel_CT Total_fonelabel CellTypel_Lonel_CT Total_PentOfd

v L1 | 18-color_1.fcs | CT Total 100
CT Total

v L1 |16-] vor_3qmm
“ GemnStone for Windows X

There is a saved PDF report and analysis document for this file.

Please choose:
Open PDF to cpen the PDF report
Open G5 to read the saved analysis
Analyze to redo the analysis
Cancel to stop processing

Open PDF Open G5 Analyze Cancel

Double-click the file again, and this time choose Open GS. This will open the finished
analysis of the file. With this, you can make manual changes and review the details of each
cell type. This is especially useful when creating new template models or trying to determine
the cause of a problem.
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G GemStone for Windows X

There is a saved PDF report and analysis document for this file.

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

I Open POF | | Open G5 Analyze Cancel

Summary

In this tutorial you started a new project from scratch. You gave friendly nhames to the
measurements and used the Cell Type wizard to create one cell type for CD4 T cells. In the
process, you looked at the different ways to setup expression profiles and a few caveats. The
wizard created a template model from our choices and a report page with plots and tables of
statistics.

You learned how to set up the batch options to process a set of files through the template
model, and then you tested it out by analyzing all of the files added to the project.

One thing to keep in mind is that you will not always have to start from scratch. You can
reuse the template model for other files that were acquired with the same panel. If you
extend that panel with additional markers, you can create a new Project based on this one so
that you only need to define the new portions of the analysis.

The tutorials that follow will build upon what you have created in this one.
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Develop: Adding Cell Types to the Project

Overview

In the previous tutorial, Starting a New Project from Scratch, you set up the analysis of CD4
T cells and ended up with a nice report and database of results.

In this tutorial, you will add two more cell types to the analysis: CD8 T and NK cell types. You
will use the Cell Type Wizard to add a cell type and test each cell type before moving on to
the next one. This iterative process is the recommended approach, as it tests each
enhancement incrementally.

Prerequisites
This tutorial continues to build the Project that was started in the following tutorial:

Develop: Starting a New Project from Scratch

Start GemStone

Start Gemstone by following the instructions in the Installation and Setup of GemStone
section.

Open the Project

Open the "New Project Tutorial" Project that you created in the previous tutorial by selecting
it in the Project dropdown list.

il |New Project Tutorial v|
Mew  [7] Develop

Click the Develop checkbox to enable develop mode.

19" e Project Tutorial ~
Mew velop

Project

Open the Template
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On the Develop tab, click the Open Template button.

Mew * j‘_

3 = o
HS | Read | Measureme
= Open template document |
Tempolate Data

Select "TemplateModel.gs" in the Open GemStone Document dialog and click Open.

G QOpen GemStone Document

v 0 Search Model Ternplates 2
E:: = i o
Date modified Type Size
8/30/2019 4:38 PM File folder
8/30/2019 455 PM GemS5tone Docum... 1,807

&« v P <« MNew Project Tutorial.gsm » Model Templates »
Organize = Mew folder

MNew Projec ™ MName -

Batch Sys History

Databases w TemplateModel.gs

FCS Files

Fitted Mo %

Graphics

Model Tet

PDF Repo

Reports

Settings

Mew Prajec ¥ €

File name: | TemplateModel.gs

~ | GemStone Document files (*.gs ~

Click the first file in the list, and then read the FCS file by clicking the Read File button. This
will read the file into the template without auto-analyzing it.

File Home Insert Options Develop

n - [N 2
i — —|—|-|-|'|:
i i Open = - 1 -
Save . Read Measurement
Fsave ~ | File ‘ Wizard
Project Template Da&
— B Fie3of3

Status FileMame CellTypel_Zonel_CT Total_

v L1 16-color_1.fcs  CT Total
v L1 1b-color_2fcs  CT Total
Fo L1 1b-color_3.fcs  CT Total

Cell Type Wizard for CD8 Cell Type

Click the Cell Type Wizard button to start the wizard.
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Cell Type
Wizard

In the Cell Type Wizard dialog, select Create a new cell type and click Next.

Tutorials

Cell Type Wizard

Welcome to the Cell Type Wizard
What would you like to do?

® Create a new cel type.
O Duplicate the selected cel type. *

cD4T ~ Link selection markers
O Edit the selected cel type. *
cD4aT ~

* Only cell types compatible with the Cell Type Wizard are available for duplicating and editing.

Disable other cell types while editing
Create a report page

st etore

I | Cancel

For the Cell Type Name enter "CD8 T" and click Next.
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Cell Type Wizard

Cell Type Properties
Edit the properties for this cell type.

Cell Type Name CD8T

Description
Enable On
Color

Classification Type

< Back || Mext = || Cancel

Selection Markers

In the Available Markers list, click each of these markers in order: SSC-A, CD3, CD4, and
CD8. The markers will be added to the Selection Markers list.
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Cell Type Wizard

Selection Markers

Choose the markers used to sefect CD8 T cells.
These can be negative or positive selection markers.
For example, CD3+ is a selection marker for CD4 and CD8 T-cells.

Click to add or remove, drag to re-order.

Available Markers ~ Selection Markers

CCR7Y S5C-A
cp3
CD16 CcD4
cD19 cDs
CD25
cDz7
CD38
CDASRA
CD56
coDiar
FSC-A
FSC-H
HLA DR
PD-1

Help < Back Cancel

Click Next.

Staging Markers

In the Available Markers list, click each of these markers in order: CCR7 and CD27. The
markers will be added to the Staging Markers list.
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Cell Type Wizard

Staging Markers

Choose the markers used to stage CD8 T cells.
Start with the simplest and best defined.
For example, CCR7 is a staging marker for CD4 and CD8 T-cells.

Click to add or remove, drag to re-order.

Available Markers

cD14
CD16

Staging Markers

CCRY
CD27

CD19
CD25
CD38
CD45RA
CD56
CD127
FSC-A
FSC-H
HLA DR
PD-1
SSC-H
TCRgd

Help < Back Cancel

Click Next.

Functional and Other Markers

In the Available Markers list, click each of these markers in order: CD38 and HLA DR. The
markers will be added to the Functional Markers list.
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Cell Type Wizard

Functional and Other Markers

Choose the functional and other markers for CD8 T cells.
These may be activation markers or any other markers you want to display.

Click to add or remove, drag to re-order.

Available Markers Functional and Other Markers

CcD14 CD38
CD1e HLA DR
CD19

CD25

CD45RA

CD56

cD127

FSC-A

FSC-H

SS5C-H

TCRgd

Time

Help < Back Cancel

Click Next.

Selection Marker Expression Profiles for CD8

SSC-A is the first selection marker, and you will use a new technique to set up its expression
profile. When you setup the CD4 T cell type, you tracked the dimmest peak of SSC-A. That's
what we want to do for the CD8 T cell type, too. When two cell types set up a marker in the
same way, you can "link" them together. Linking expression profiles speeds up the analysis
and ensures consistency in how the profiles are set up.

Click the Links button.
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Cell Type Wizard

Selection Profiles

Cell Type Events: 0

Define the expression of SSC-A in the CD8 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

SSC-A

Which Peak? Brightest Peak v ] Preview
Distribution Mormal v g k
Phenotype SSC-A+ 2Lk

Initial Intensity 2556594.66

Initial Width 14.52 1
( Width from Peak B4 On + )

Add to Report On g |
Marker = | Next
Page - Profile
[ Disable Expression Profile
< Back Mext = Cancel

In the menu of choices, choose CD4 T: SSC-A.

Links... Preview

CD4 T: S5C-A
=2 X
1 3

When the link is made, the properties for the CD8 T SSC-A measurement are set by the CD4
marker in the CD4 cell type. The profile switches into Preview mode automatically.

85



SSC-A

Which Peak? User Estimate ~
Distribution Mormal w
Phenotype S5C-A-

Initial Intensity 366186.87

Initial Width 5.00

Width from Peak Off
Add to Report On

Marker
Page

[ Disable Expression Profile

Click Next Profile.
Use the same technique for CD3.

1of8

Tutorials

Links... | LinkedtoCD4T [ Preview

Click the Links button and select the "CD4 T: CD3" profile.

S

Which Peak? Brightest Peak
Distribution MNarmal
Phenotype CD3+
& Initial Intensity 3773045
s Initial Width 4.34
Profile Width from Peak On
Add to Report On

10%

10%
Ll

104

Next
Profile
Links Preview
C[HE: D3 I
MNext
Profile

Again, after the link is made the profile switches to Preview mode.
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CD3

Which Peak? User Estimate ~ Links...
Distribution MNormal ~ .
Phenotype CD3+ 1
Initial Intensity 3773045 2 3
Initial Width 5.00 1

( Width from Peak | | OF . i
Add to Report On -

Previous
Profile

104

-10*%

[ Disable Expression Profile

Click Next Profile.

Linkedto CD4T [ Preview

For the CD4 marker in the CD8 T cell type, select Dimmest Peak and Low Pass. As we saw
earlier, the Low Pass profile captures events that are below the top of the expression profile..

CD4

Which Peak?  |Dimmest Peak v Links...
Distribution _
Phenotype CD4-
Initial Intensity 1126.40
Initial Width 1.42

( Width from Peak On
Add to Report On

Previous
Profile

[ Disable Expression Profile

Click Next Profile.

For CD8 we are interested in the dim to bright CD8 events. Let's learn another trick to

capture these events.
Click the Links button.
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CD8

Which Peak? Brightest Peak  ~ ] Preview
Distribution Mormal ~
Phenotype CD8+
Initial Intensity 703600.95
Initial Width 3.34

( Width from Peak [ On )
Add to Report On

Previous Next
Profile Profile

In the menu, select "CD4 T: CD8".

Links... Preview

CDAT: CD8 l

This may seem like a mistake at first, because the CD8 expression in the CD4 T cell type is
not the expression level for the CD8 T cell type. In fact, it is the opposite. For the CD8 T cell
type the cells of interest have dim to bright expression of CD8.

Change the Distribution to Inverse Low Pass. The Inverse Low Pass distribution selects the
events above the top of the profile, which are the dim to bright events.

CD8

Which Peak? User Estimate ~ Links... Linked toCDA T [+ Preview
Distribution _
Phenotype CcD&+ 1.
Initial Intensity 20522 E
Initial Width 5.00

( Width from Peak Off w | )
Add to Report On = ;

Previous I S e ST MNext
Profile oA T ia ."_.'-':‘.'. - Profile

1011
II IIIIIIII

[ Disable Expression Profile

&

Click Next Profile.
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Staging Marker Expression Profiles for CD8

Moving on to the staging markers for the CD8 T cell type, the first is CCR7. This marker is
abundant on early CD8 T cells, and is lost as they mature.

Select StepDown for the Expression Profile Shape.

Cell Type Wizard

Staging Profiles

Cell Type Events: 6036

Define the expression of CCR7 in the CD8 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

CCR7
‘shape 0 ke 0 Preview
|

Expression Profile Shape
Phenotype CCRT+=-

( Which Peak? Brightest Peak *

Initial Intensity 47066.68
Initial Width 6.36
Previous Width from Peak On
Which Peak? Dimmest Peak ~
Tmidim] lemdmim i o N0 TC v
< »

[ Disable Expression Profile

Enable the Preview checkbox to see how the StepDown profile fits the two levels of
expression for CCR7.

89



Tutorials

Cel Type Events: 6026

Define the expression of CCR7 in the CD8 T cell type.
Use the Next Profife and Previous Profife arrows to set up each expression profile.

CCRY
‘shape % ik & Preview

Expression Profile Shape |StepDown ~
Phenotype CCR7+5=-

( Which Peak? Brightest Peak -

10%

Initial Intensity 4706668 o
=
Initial Width 6.36 -
Previous Width from Peak On

Which Peak? Dimmest Peak

lnitial badnncid. 0o T e
£ >

10

-10°

[ Disable Expression Profile

Click Next Profile.

The program suggests a ThreelLevels profile shape for CD27 because it detects three levels of
expression. There may indeed be three levels of expression, but they are not clearly
distinguishable in this data. We will choose a simpler profile shape.

CD27

‘shape ° ik O Preview
Expression Profile Shape |Threelevels -~ B
Phenotype CD27 a

CFrstlevel @
( Which Peak? Closest Peak  ~

Initial Intensity 101758.60 o
Initial Width 377 = 3
Previous Width from Peak On ] Next
Profie [Second Level T & Profie
Which Peak? Closest Peak  ~ 3 :
. . v — &) ?
‘ Hnidiml lindmimmidas AN TTF OC N EI _; ',:: ",-..:. ﬁ :r_i -i X

[1 Disable Expression Profile
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Select StepDown for the Expression Profile Shape. For the Initial Width type 10.00 and
uncheck Width from Peak. Using a larger, fixed width for the bright peak will allow the
program to capture the two apparent levels of bright expression.

CD27

Links... ] Preview

>

Expression Profile Shape
Phenotype CD27 +=-

10%

Which Peak?
( Initial Intensity 55741.56 o )
Initial Width 10.00 -
Previous Width from Peak O off Next
Profile Profile

104

Which Peak? Dimmest Peak ~

W

Tmidinl T i e AAA0 A4

£ >

-10°

[ Disable Expression Profile

Enable the Preview checkbox. Notice that even with the StepDown profile, we can
appreciate three levels of expression in CD27.

CD27

shape " ks & Preview
Expression Profile Shape m

Phenotype CD27 +>-

Which Peak?
( Initial Intensity 55741.56 )
Initial Width 10.00
Previous Width from Peak O o Next
Profile Profile

Which Peak? Dimmest Peak ~

lemidiml lemdmim i o 1A4A0 A4 W

< >

1 Disable Expression Profile

Click Next Profile.

Functional Marker Expression Profiles for CD8
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Next come the functional makers. For now, skip over these without setting up a profile.

Cell Type Wizard

Functional Profiles

Cell Type Events: 6031

Define the expression of CD38 in the CD8 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

CD38

Expression Profile Shape |MNone ~ Links... [ Preview

Which Peak? User Estimate ~
Phenotype CD38
Initial Intensity 55741.56
Initial Width 10.00

( Width from Peak Off )
Add to Report On

Previous Next
Profile Profie
[ Disable Expression Profile
- e ]
Help < Back Mext = Cancel

Click Next Profile to skip CD38.
The HLA DR profile is shown.

HLA DR
Expression Profile Shape |Mone i Links... [ Preview

Which Peak? User Estimate
Phenotype HLA DR
Initial Intensity 55741.56 :&'—
Initial Width 10.00

( Width from Peak Off “
Add to Report On =

Previous
Profile

104

-10%

[ Disable Expression Profile
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Click Summary Page to skip HLA DR.

On the Summary page, review the summary information for the cell type. Make sure that
Save template model, Update summary map, Add to Cen-se', and Add database
fields checkboxes are enabled.

Cell Type Wizard

Summary

Cell Type Info .
*CDBT

Selection Markers

* 4 selection markers
* S5C-A (SSC-A)

* CD3 (CD3+)

* CD4 (CD4-)

* CD8 (CD8+)

Staging Markers

* 2 staging markers
* CCR7 (CCR7+>-)
* CD27 (CD27+>-)

Function and Other Markers v
Finish Up
[ Do another cell type Update summary map
Save template model Add to Cen-se'
Add database fields
Help < Back Cancel
Click Finish.

After the wizard closes, the changes you made to the model template will be saved and the
wizard-created report page for CD8 will be displayed.

Review the CD8 Report

As we saw previously, the report page is divided into sections for Selection Markers, Staging
Markers, and Other Markers. Plots in each section display the measurements that we added
to the cell type. Tables are included to show median intensities for the markers and
frequency information for the stages.
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A 4 Verity GemStone™ Report Tue Dec 3 2019

File: 16-color_1 fcs

CD8T. SSC-A-CD3+CD4-CD8+ CCR7+>- CD27+>-

Selection Markers

CT Total Med | Stg1 Med |
= = SSC-A |424068.80 | 39343520 [4
- - CD3  |35137.47 |3538383 |3

s s cD4  [1306.35 137313 |1

a2 a2 CD8  |66225162 |679956.21(6

o o CCRT |1865.58 1898963 |1
= o CD27 [50366.45  |102468.74 |2
T - cD38 [3306.32 536872 |2
o @ HLADR [-221.82 -850.80 |-
) E L L '

0 2000 4000 T S T/ M [ S 11
SSC-A (x1000) CDh4

Staging Markers

Stage |%CT |% T |Evenis

10%

CT Total {100 |3.13 |6031

Stg1 35.07 [1.10 2115

5

Stg2 45.23 |1.41 | 2728

cbD27
1

Stg3 19.70 |0.62 | 1188

10+

-10°%

CCR7
Other Markers

CD38

104

2
0 50 100 0 50 100
Progression (%Events) Progression (%Events)
Mew Project Tutorial Page 3 TemplatelModel.gs (03 Dec 2019 10:26)

Test the Analysis withCD8 Tand CD4 T

Each time a cell type is added or revised you should check how the new cell type affects
other cell types in the model template.
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The idea is to review each of the other cell types to make sure that nothing has changed
dramatically.

Click the Run button at the bottom of the batch list. This has the same function as the Run
button on the Home tab, running the batch commands to process the selected FCS file.

Batch Q0 O
Run the current item un

When prompted, choose Analyze to re-run the analysis of this FCS file with the modified
template.

& GemStone for Windows >

There is a saved PDF report and analysis document for this file.

Please choose:
Open PDF to open the PDF report
Open G5 to read the saved analysis
Analyze to redo the analysis
Cancel to stop processing

Open G5 Cancel

When the analysis is complete, select the CD4 T cell type page of the report by clicking the
CD4 T tab at the bottom of the report pages. The distributions in the CD4 T cell type are
almost identical to what they were with the original model template. This suggests that
adding the CD8 T cell type did not adversely affect the CD4 T cell type.
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File: 16-color_1.fcs
CD4T. 3SC-A-CD3+CD4+ CD8- CCRT+>- CD45RA+>- CD2T+>-

Selection Markers

R E Ay

Staging Markers

T Totmied St Med !
= = [55C-a [35cEasod |3b0e4ssz|
C03 4168201 |52333 82
_— 25 EIENEETGE R
B g B CDB | 14360 26,60
| [CCRT [1884785 |weeRd1 |
e o CO45RA | 117012 3100138
- - [Co27  essazEo | vi0azzes |
& & COZ5 | Z320.81 1359.24
N L L - |COM2T (4018868 3322647 |
[ 2000 4000 - owt ot |HLA&DR |210.08 S6.64
SSC.A (= 1000} o4

| T 1
Sage | WCT [%T |Events |
CT Total| 100|883 17038
Sigl  |JN.E8 |2.82 |54 |
S1g2 SN0 |48 [ATHA

Sag3 (1020 [0.80 [1737 |
Sig4 (684 (080 [118%

Other Markers

] .

10

=

L+

Miaster Page Page1
Report  FCSFle Cell Types Maps

4T DET

Excellent. Let's move on to the next cell type.

Cell Type Wizard for NK Cell Type

The NK cell type is a very simple one, so let's add that one now.
Click the Cell Type Wizard button.

&

Cell Type
Wizard
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Choose Create a new cell type and click Next.

Cell Type Wizard

Welcome to the Cell Type Wizard
What would you like to do?

® Create a new cel type.
O Duplicate the selected cel type. *

cD4T ~ Link selection markers
O Edit the selected cel type. *
cD4aT ~

Disable other cell types while editing
Create a report page

st etore

* Only cell types compatible with the Cell Type Wizard are available for duplicating and editing.

Mext =

Cancel

Type "NK" for the Cell Type Name and click Next.
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Cell Type Wizard

Cell Type Properties
Edit the properties for this cell type.

Cell Type Name [Nk |

Description
Enable On
Color

Classification Type

Help | <Back | | Next> | Cancel

Add three selection markers in order: CD3, CD56, and CD14.
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Cell Type Wizard

Selection Markers

Choose the markers used to select NK cells.
These can be negative or positive selection markers.
For example, CD3+ is a selection marker for CD4 and CD8 T-cells.

Click to add or remove, drag to re-order.

Available Markers ~ Selection Markers

CCR7 CD3
cD4 CD56
cD8 CcD14
cD19

CD25

co27

CD38

CD45RA

coDiar

FSC-A

FSC-H

HLA DR

PD-1

Help < Back Cancel

Click Next.
This cell type will not have any staging or functional markers.
Skip Staging and Functional by clicking Next for each of these pages.

NK Selection Marker Expression Profiles

For CD3, choose Dimmest Peak and Low Pass.
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Cell Type Wizard

Selection Profiles
Cel Type Events: 0
Define the expression of CD3 in the NK cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.
Which Peak?  ||Dimmest Peak  +| Links... O Preview
Distribution _
Phenotype CD3- b
Initial Intensity | 1294.04 2
Initial Width 2.20 ]
Width from Peak [ On o |
Add to Report On 3 <
Marker ] MNext
Page 7 Profile
. %5 <4
o
[ Disable Expression Profile
< Back Mext = Cancel

Click Next Profile.

For CD56 we want the dim to bright events. The best way to capture them is with an Inverse
Low Pass profile.

Choose Dimmest Peak and Inverse Low Pass.

Since the dim peak has a very small width, let's manually adjust the width so that we don't
include the dimmest CD56 events.

Set the Initial Width to 5.0 and uncheck Width from Peak.
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CD56
Which Peak?  |Dimmest Peak v Links... [ Preview
(Inverse Low Pass |

Distribution _
Phenotype CD56+ ]
Initial Intensity 105869 273
Initial Width 5.00 | i . .
( Width from Peak ] Off | )
Add to Report On v
Previous Next
Profie Profie

[ Disable Expression Profile

Enable the Preview checkbox to verify that the dim to bright events are selected.

Cell Type Events: 4919

Define the expression of CD56 in the NK cell type.
Use the Next Profife and Previous Profife arrows to set up each expression profile.

CD56

Which Peak? Dimmest Peak ~ Links... [ Preview
Distribution Inverse Low Pass
Phenotype CD56+
Initial Intensity 1058.69
Initial Width 5.00

( Width from Peak [ Off )
Add to Report On

Previous MNext
Profile Profile

[ Disable Expression Profile

Click Next Profile.
For CD14, choose Dimmest Peak and Low Pass.ac
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CD14

Which Peak?  |Dimmest Peak v Links... [ Preview
Distribution _
Phenotype CD14- )
Initial Intensity ~ 714.12 = : '
Initial Width 1.61 et s
( Width from Peak & On Tt )
2 LSRR iy

Add to Report On

L Summary
S T B Page
T 4‘ ad

ET AR A7 e
W Ry

NPT

Previous
Profie

104

-10%

[ Disable Expression Profile

Enable the Preview checkbox to verify the selection.

CD14

Which Peak? Dimmest Peak ~ Links... = Preview
Distribution Low Pass ~ .

Phenotype CD14- 1

Initial Intensity ~ 714.12 @

Initial Width 1.67
Width from Peak On .

Add to Report On

10%

Previous sSummary

Profile

[ Disable Expression Profile

Click Summary Page.
Review the cell type wizard summary and click Finish.
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Cell Type Wizard

Summary

Cell Type Info
* NK

Selection Markers
* 3 selection markers
* CD3 (CD3-)

* CD56 (CDS6+)
*CD14 (CD14-)

Staging Markers
* 0 staging markers

Function and Other Markers

* 0 functional markers

Finish Up
[ Do another cel type
Save template model

Update summary map
Add to Cen-se'
Add database fields

< Back | | Finish | | Cancel

The report page for the NK cell type is very simple, with just the three selection markers.
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¥ Verity GemStone™ Report Tue Dec 32019

File: 16-color_1.fcs
NK: CD3-CD56+ CD14-

Selection Markers

] CT Total Med
= Eh cD3 [g31.28
3 CDSB |21410.43
o o ] cD14 [902.39
=R 0o~ 3
o (] E
=) ) E
& =
A\ [ A _TH'I'I'I'I'I'ITI'I'I'I]_I'FI'I'I'ITF,_FFI'I'HH'_FH- I
100 1wt o1t 10f R T/ T M [ S [V
CcD3 cD14

Staging Markers

Stage |% CT |% T |Events
CT Total (100 |1.90 |3864

Test the Training Set with the Three Cell Type Model Template

The model template now has three cell types: CD4 T, CD8 T, and NK. Let's test it out by
running the batch of FCS files in our training set. We'll review the reports for each of these
to verify that all cell types are working properly.

Right-click the first file in the batch list and choose Start Here.

— A Filelof3
Status FileMame CellTypel_Loneld CTT

¥ |16-colomisems
o L1 16-coor NISURHEEINI QU
v L1 16-color Clear Flags

Remowve

Click the Auto Advance button to automatically process all three files in the batch.
< > | Report Fcof

Batch ﬂ l:} 'III T C'
Auto Advance through the batch

When the batch is finished, you can review the results by scrolling horizontally in the batch
list, the part of the window where the files are listed. You can change the width of the batch
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list by adjusting the right edge as shown below. Result for all three cell types will appear in

the database.

— & Filelof3 =
Status FileMame CellTypel_Zonel_CT Total_Zonelab

L1 16-color_1fcs  CT Total
L1 1&-color_2.fcs
L1 1&-color_3.fcs

N o B

If you want to perform additional statistical analysis on the results in another program, you
would right-click on the batch list and choose Export Database. This option displays a file
save dialog and allows you to save the database in tab-delimited format, which can be
imported into spreadsheets, word processors, and lab information systems.

tatus FileMame CellTypel_Zonel_CT Tot

L [16-coloruatu

v L1 16-color ~ StartHere
v L1 16-color, Clear Flags

Remove

Remowve All

Edit Fields...
Clear Results...

Export Data hase.lk
Copy

You can compare the report PDFs for each of the files. Double-click the file in the list. The
program will ask what you want to do: open the PDF, open the saved analysis (Open GS),
redo the analysis (Analyze), or cancel the dialog.

Choose Open PDF to view the report in PDF format. Note, at this point the first page in the
report will be blank.

Repeat this for each of the files in the batch list.
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Status FileMame CellTypel_Zonel_CT Total_Zonelabel CellTypel_Zonel_CT Total_PentOfd

v L1 | 18-color_1.fcs | CT Total 100
CT Total

v L1 |16-] vor_3qmm
“ GemnStone for Windows X

There is a saved PDF report and analysis document for this file.

Please choose:
Open PDF to cpen the PDF report
Open G5 to read the saved analysis
Analyze to redo the analysis
Cancel to stop processing

Open PDF Open G5 Analyze Cancel

Summary

In this tutorial you extended the model template by adding two more cell types: CD8 T and
NK. You learned how to link expression profiles from one cell type to another. Linking profiles
helps to speed up the processing and makes the model template more consistent and robust.

We introduced the use of Inverse Low Pass distributions for capturing the dim to bright
distribution of the CD8 marker.

In the next tutorial you will learn how to analyze subsets in a cell type.
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Develop: Analyzing Subsets

Overview

In this tutorial, you will learn how to extract information about subsets within a cell type. We
use the term "subset" to refer to a group of cells within a cell type that have some common
attributes, but they do not necessarily fall into a particular stage of development.

A good example of a subset is the Treg subset of CD4 T cells. These cells are positive for
CD25, negative for CD127, and they can occur in any stage of CD4 T cells.

In this tutorial you will add to the Project we developed in the previous tutorials, Starting a
New Project from Scratch and Adding Cell Types to the Project. You will add a TriCOM object
to quantify cells that are CD25+CD127- and add a table to the report to show Treg statistics.

Prerequisites
This tutorial continues to build the Project that was started in the following tutorials:

Develop: Starting a New Project from Scratch

Develop: Adding Cell Types to the Project

Start GemStone

Start Gemstone by following the instructions in the Installation and Setup of GemStone
section.

Open the Project

Open the "New Project Tutorial" Project that you created in the previous tutorials by selecting
it in the Project dropdown list.

il |New Project Tutorial v|
Mew  [7] Develop

Click the Develop checkbox to enable develop mode.
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19 e Project Tutorial w
Mew  [4] Gevelop

Project

Open a Saved Analysis Document

Double-click the first file in the batch list. A dialog of choices will be displayed.
Click Open GS to open the saved analysis for the file.

- B Fie1of3
Status FileMame CellTypel_Zonel_CT Total_
16-color_1fcs | CT Total

v L1 |16-color_2.fcs | CT Total
v L1 |16-color_3.fcs | CT Total

™ GemStone for Windows

There is a saved PDF report and analysis document for this file.

Please choose:
Open PDF to open the POF report

10¢

Open G5 to read the saved analysis o

Analyze to redo the analysis E -
Cancel to stop processing

o

Open PDF | | Open G5 Analyze Cancel =

‘ ‘_ SSC-A  (x1000)

Edit the Cell Type with the Cell Type Wizard

Next we need to make several edits with the Cell Type wizard. These edits will allow us to
define the Treg subset of CD4 T cells.

Click the Cell Type Wizard button to initiate the wizard.

N

Cell Type
Wizard

This time you will use the wizard to edit the CD4 T cell type.
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Click the Edit the selected cell type option and select CD4 T from the list of choices and
click Next.

Cell Type Wizard

Welcome to the Cell Type Wizard
What would you like to do?

O Create a new cel type.
O Duplicate the selected cel type. *

CD4T Link selection markers
@® Edit the selected cel type. *
cD4aT ~

* Only cell types compatible with the Cell Type Wizard are available for duplicating and editing.

Disable other cell types whie editing
[ Create a report page

Insert before None

We only need to edit the Functional markers, so we can skip past a number of pages in the
wizard:

Click Next on the Cell Type Properties page.
Click Next on the Selection Markers page.
Click Next on the Staging Markers page.
Click Next on the Functional Markers page.

Most of the expression profiles do not need any edits:

Click Next Profile on the Profiles pages for SSC-A, CD3, CD4, CD8, CCR7, CD45RA, and
CD27.

Set up the Functional Profiles
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For CD25, set up the expression profile with the following:
Choose Constant for the shape and Dimmest Peak for the peak.

Cell Type Wizard

Functional Profiles

Cell Type Events: 17037

Define the expression of CD25 in the CD4 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

CD25
Expression Profile Shape _ Links... [ Preview

Which Peak? Dimmest Peak |
Phenotype CD25
Initial Intensity 1466.18 °

Initial Width 7.24
( Width from Peak On

Previous
Profile

MNext
Profile

[ Disable Expression Profile

< Back Mext = Cancel

Enable the Preview checkbox to try out these settings.

Note the heavy black line above the expression profile. These identify the 95% confidence
limits of the profile. Events that are above the top line have a low probability of being
included in the profile. They are the events that will be considered "high" for CD25 as we
define the Treg events.

If you wanted to include fewer events in the profile, you would make the Initial Width smaller
and uncheck Width from Peak. Similarly, to include more events, you would make the Initial
Width larger.
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CD25

Expression Profile Shape |Constant ~ Links... ] Preview
Which Peak? Dimmest Peak ~ _
Phenotype CD25 1
Initial Intensity 1466.18 o3
Initial Width 7.24 1
( Width from Peak On ] )
Previous ] Next
Profile Profile

[ Disable Expression Profile

Click Next Profile.

For CD127, set up the expression profile with the following:

Choose Constant for the shape and Brightest Peak for the peak.

Set the Initial Width to 8.0 and uncheck the Width from Peak option.

CD127
Expression Profile Shape _

Links... 1 Preview

Which Peak?
Phenotype cD127
Initial Intensity 66950.83
Initial Width
( Width from Peak L of )
Previous Next
Profile Profile

U] Disable Expression Profile

Enable the Preview checkbox.

The Initial Width of 8 puts the lower side of the 95% confidence limit in a good position to
separate positives and negatives. Events within the confidence boundaries will be considered
"positive" for CD127, and those that fall below the lower boundary will be considered
"negative" for CD127.
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CD127
Expression Profile Shape | Constant v Links... [ Preview
Which Peak? Brightest Peak
Phenotype D2y
Initial Intensity BE950.83
Initial Width 800
Width from Peak Cof

Previous
Profile g

["] Disable Expression Profile

Click Next Profile.
Skip over the HLA DR profile for the time being. Click Summary Page.

Review the summary information. Make sure that Save template model and Update
summary map options are checked.

Click Finish to close the wizard and save your changes.

Cell Type Wizard

Summary

Cell Type Info
*CD4T

Selection Markers

* 4 selection markers
* S5C-A (S5C-A-)

* CD3 (CD3+)

* CD4 (CD4+)

* CD8 (CD8-)

Staging Markers

* 3 staging markers
* CCR7 (CCR7+>-)
* CD45RA (CD45RA+>-)
* CD27 (CD27+=-)

Finish Up
[] Do another cel type Update summary map
Save template model [ Add to Cen-se'
[ Add database fields
Help < Back Cancel
What is a TriCOM?
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TriCOM is the tool that can identify subsets within a cell type. As its name implies, TriCOM
can compute three states for the combination of measurements that we add to it. The three
stats identify whether an event is within the 95% confidence limits of the expression profile
(normal), below the lower confidence limit (low), or above the upper confidence limit (high).

10°

10%

ol
sarma ®
-
]
.

104

-10°

In some cases, you may only be interested in whether the expression is high, as with CD25 in
this tutorial. In other cases, only the low expression is of interest. TriCOMs can be set up for
High-Only and Low-Only to accommodate these cases.

Here is an example that uses a High-Only TriCOM to quantify activated CD4 T cells. In the
illustration, there are two expression profiles on the left, one for HLA DR and the other for
CD38. These are activation markers for CD4 T cells. The plots show the high (H) and normal
(N) expression levels. Also note that there are two stages: naive CD4 T cells are dark blue
dots and memory cells are orange dots. A cartoon of a TriCOM is shown on the right. The
bottom row of the TriCOM would show events that are in the normal 95% confidence limits,
however this TriCOM is set up to show high events only. The next row up from the bottom
quantifies events that are high for either HLA DR or CD38, but not both. For example, there
are 2200 events that are high for HLA DR in the naive stage and 7000 events high for HLA
DR in the memory stage. The top row contains events that are high for both HLA DR and
CD38.
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Let's create a TriCOM to see how it works.

Create a TriCOM

On the Insert tab of the ribbon, click the TriCOM button. There is also a TriCOM button on
the cell type toolbar on the left edge of the Cell Type window.

e,

TriCOM,  Design  Cen-se'

Statistics

Scroll to find an empty place on the CD4 cell type, then click and drag to define the
TriCOM location. A TriCOM with default measurements is created.
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\.;l.l'l'l.!l\n

DR

B HIA DR CUS
0 50
< Progression (%Events)
o o
Stg1 0.134% Stg3 0.177%
m 0.000% 0.000% 0.000% 0.000%

! | Click here...

@
£
E 0.000% 0.000% 0.000% 0.000%
=
E
s
(g [o=] ]
9 <T
e
[=]
T o
'E 0.134% 0.188% 0.177% 0.063%
= b 0.032%
= <p-49%, ety C 0.015%
i 0.084% 0.027°9
C 0.043% £* 0.102%
10 : ? c0.021%
= o o ands NOMSS 00
% =0f CellType
i *=5ig at p<0.0
@ssc—n ﬁcm A cD4 Max YaScale=0.
A #Combs=14
I T T T . T

0 2
Active Stages
L

drag here.~

@ co4aT @ cpsT D Nk

Right-click in the TriCOM and choose Edit Graphics from the context menu.

Edit Graphics... l}

Edit Segrnent...
Edit All Segments...
Turn Off All Animations...

Find the Measurements section of the dialog and click the Choose button.
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® General D ssC-A @ D3 @ o4 @ cos

Mame Yalue

Background Color Ijl Set color for the
X Grid Lines L] off Check to show
Y Grid Lines 1 on Check to show
Grid Line Width 0

Grid Line Style V|Grid line style.

Grid Color L9 Set the color of
Grids On Top L] of Check to draw «

Measurements Choose meazul
Stage Labels 1 on Check to show
Commemt | aklele Enve | ahels i | Phece the m

Uncheck the SSC-A, CD3, and CD4 measurements Include property.
Check the CD25 and CD127 Include property.
Select High Only for CD25 and select Low Only for CD127.

Edit General

Items: 10
Uzerflame  Include Mode Filter | Ok |
Default ~ | Mo Filter o
Default ~ | Mo Filter W
Default ~ | Mo Filter e
CDa [] Off |Default “ | Mo Filter w
CCRY [] off Default ~ Mo Filter e
CD45RA [] off Default ~ Mo Filter e
co2y [] Off Default ~ Mo Filter w
D25 4 on  |HighOnly  ~ NoFilter v
127 M on H No Filter v
HL& DR [] off Default ~ Mo Filter e

Click OK.

Tutorials
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Click OK to close the Edit Graphic Options dialog.
The TriCOM for CD25 and CD127 is displayed.

CD4T Stages
| Stg2 7.881% Stg3 2.429%
7 0.405% 2.841% 1.045% 0.029%
Row 2: .
Two measurements .
outside the ® & g@ R
. - Q@
expression profile = ' Ab 0.029%
g Ab* 0.405% 1 Ab* 1.045%
= Ab* 2.841%
E
o oy -
5 1.106% 5.040% 1.384% D.834%
Row 1 %
ow 1. o b* 0.086%
One measurement = - "-315%&)5 b* 2.156% b* 0.501% %
outside the z / A 2.884% Lo _
. - h A* 0.791% e | A* 0.883%
expression profile A* 0.749%
— % =0f CellType
*=Sigatp=<0.01
Max YuScale=5.04
_lAVCDZ? | A@CD]Z? | | #COI'I“'.'FIIE

0 2 4
Active Stages

The TriCOM is divided into four vertical sections, one for each of the stages. The Y-axis
shows the number of measurements that are outside the expression profiles. Each element
in row one has one measurement outside the expected expression level, while row two has
two measurements outside the expression profile. The key at the bottom indicates that A is
CD25 and B is CD127. An uppercase letter indicates elevated expression, and a lowercase
letter indicates low expression.

Notice the largest pie on the bottom row. All of the cells in this pie are in the Stg2 stage of
the progression. The A wedge represents cells that have elevated CD25 and normal, positive
expression of CD127. The b wedge represents cells that have low expression of CD127 and
normal, low expression of CD25.

Pies on the second row have the phenotype Ab, which corresponds to CD25+ CD127-. This
is Treg phenotype. The size of the pies is proportional to percentage, so Stg2 contains the
largest fraction of the Tregs.

Naming Stages

Even though we will not rename the stages in this tutorial, it is useful to know that
GemStone allows you to rename stages from the default stage names of Stgl, Stg2, etc. The
Stages command on the Develop tab is used for this purpose. Some of the elements on
reports need to be updated after stages are renamed, and the easiest way to update them is
to use the Cell Type Wizard to edit the cell type and create a new report page.

We will leave that for another tutorial.
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Verify a TriCOM with Animation

We can use animation to verify the Treg events. Animation will blink events in all of the plots
for the pie segment that we select.

Right-click the pie for Ab events in the Stgl stage and choose Edit Segment.
Note: your statistics may differ from those shown in the images below.

| Stg2 7.881%
0.405% 2.841%
i T
Edit Graphics...
Ah
Edit SEQN--- i
Edit All Segvnents..,
1.106 Turn Off All Animations...

In the Animation section, choose a bright color like pink and enable the Animate checkbox.
Scroll the cell type window with this dialog open. Open the CD25 and CD127 profiles. Note
the events blinking in the expression profile plots are CD25+ CD127- in Stgl.

< ral

. cD4T

=3 | Sto11.5]

. ] _;_ R ™ — 0.4054 MName Value | 0K |
R U & Label A+b- Cancel
a3
=] ] Alias

' Reset

. ) & Events 69,00

i @ %

[ H 8 & Abnormal Events 68,99

. :[ \ ;E; Ab* | Prob of Mormal 0.0000

‘DT E - = 3 Est Normal Events 0.01
- CD_IZT [Suggest FourLevels] [15.1] \ E Animati

] o — |
1 Tregs Cé 1.106° Animate B on
:é = s Color ljl T
=
. —— 2 jo315% Percents
~ i E B | percent 100.00
o~ o 3 s - !
57 3 = ¢ | B4 Percent of Stage 1.28
(&)
& Percent of CellType 0.40
o - Statistics
E T — — & Active on

= - AVCD 25 Always Add to Information System [ Off

- HLA T |3 Number a

Uncheck the Animate checkbox and click OK to close the dialog.

Right-click the large Ab pie on the upper row in Stg2 and choose Edit Segment.
Choose a bright color and enable the Animate checkbox.

Again the CD25+ CD127- events are blinking, this time in Stg2.
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A
5
i Stgl 1.511% Edit Properties for A+b-
[ ]
ﬁ . 0.405% 2.841% Mame Value I COK
: e o
Alias
T _Reset
= s b & Events 484.00 =]
) E Ab* 0.405% % Abnormal Events 483.98
2 L TN A - : ) Prob of Normal 0.0000
— CD127 [Suggest Fourlevels] [15.1] E {3 Est Normal Events 0.02
S o -
Tregs <5 1.106% 5.040% | [MARmation 0 ——
e 2 Animate Fon
E S
10.315%
€ % b* 2.156 [Percents
P 5
o =z . {3 Percent 100.00
=] A 0.791%
=] {3 Percent of Stage 5.59
{3 Percent of CellType 2.84
Acti O
i AV cD25 AVC & Active "
. . i r r T Always Add to Information System  [] Off
: o 0 B Mirmher n

Animation makes it easy to verify the TriCOM segments.
Uncheck the Animate checkbox and click OK to close the dialog.

Create a Table

Let's create a table under the TriCOM to show the percentages for the Tregs in each stage,
as well as the total percentage of Tregs.

Click the Table tool on the Cell Type toolbar or on the Insert tab of the ribbon.

e

Below the TriCOM you just created, click and drag to define space for a table.
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Max Yat

“lﬁaﬂ[}il‘j | A@CDIZ? l | £Comb
0 2

o o Active Stages o

o L

& o \—o

Right-click just above the table's grid and choose Edit Frame in the menu.

O O O
# Copy
= - Save lmage...
Right-click J
o Edit Frame...

3 Bring To Front
"4 Send To Back

Delete

Flag to Save
Export Table...
Copy Formulas [

Edit the Rows to 5 and Columns to 2.
Click OK.
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Edit Properties for Information Table

Mame Value | OK |

Flag to Save L] of
_R.eset

Subfolder _
X Position 5.40
% Position 12.32
X Size 277
Y Size 1.82
Show Title On
Title Font sample...
Outline Color
Cutline Width -1
Rows 5
Columns 2
Fant Sample...
Decimals 2

Help...

Enter the appropriate value for this property.

In the first column, type the following text labels:
Naive Tregs, CM Tregs, EM Tregs, TE Tregs, and Total Tregs.

Maive Tregs

Next you will add information fields that contain the percentages for the Treg subset.
Left-click the cell next to Naive Tregs, then right-click that cell.

Maive Tregs -

CM Tregs N

EM Tregs Righ“t click
TE Tregs

Total Tregs
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The Edit Selected Information Units dialog is displayed. This dialog contains all of the
information that GemStone has computed for this model template and FCS file, including the
TriCOM information.

Note, you may need to resize this dialog and adjust column widths on some monitors to see
the information presented below.

Scroll to the section labelled CellTypel_TriCOMGraph and click the arrow next to the label
to open the section.

Edit Selected Information Units

Choose one or more information units to display.
If you choose mare than one, the info keywords will be put
in the rows directly under the one you are editing.

v :_ CellTypel_TnCOMGraph
CeIIT}rpeLTriCOMGraph_ParameterK\ A2 CD25B e CD127
ents

Select Items Below Ttems: 0
ame }/alue & | MName | Description SectionMName
COther Events Other Events Deletes all

CellTypel_TriCOMGraph_Filterkey
CellTypel_TiCOMGraph__CellTypeEwv: 17037
CellTypel_TiCOMGraph__CT Total_Abnermal.. 2160.92
CellTypel_TriCOMGraph__CT Total_NeormalEv... 14876.02
CellTypel_TriCOMGraph__CT Total_Degree0_.. 14830
CellTypel_TriCOMGraph__CT Total_Degreel_.. 14876.02
CellTypel_TriCOMGraph__CT Total_Degreel_.. 87.32
CellTypel_TriCOMGraph__CT Total_Degreel_.. 1471
CellTypel_TriCOMGraph__CT Total_Degreel_.. 142502
CellTypel_TriCOMGraph__CT Total_Degreel_.. 836
CellTypel_TriCOMGraph__CT Total_c-_Events 73
CellTypel_TriCOMGraph__CT Total_c-_Adjust... 52,10
CellTypel_TriCOMGraph__CT Total_c-_Percen... 0.31 v

Replace Delete Up

< > Down

Insert add

Select the item named CellTypel_TriCOMGraph_Stgl_A+b-_PercentCellType and
click the Add button. The statistic is added to the list on the left of the dialog.
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Edit Selected Information Units

Choose one or more information units to display.
If you choose maore than one, the info keywords will be put
in the rows directly under the one you are editing.

Select Items Below

Items: 1

ame

Mame | L

CellTypel_TiCOMGraph__Stg1_a-b-_AdjustedEvents
CellTypel_TiCOMGraph__Stgl_a-b-_PercentZone
CellTypel_TiCOMGraph__Stg1_a-b-_PercentCellType
CellTypel_TiCOMGraph__Stgl1_A+b-_Events
CellTypel_TriCOMGraph__5tg1_A+b-_AdjustedEvents
CellTypel_TriCOMGraph_5tgl_A+b- PercentZone

CellTypel_TriCOMGraph__5tg1_a-B+_Events
CellTypel_TriCOMGraph__Stg1_a-B+_AdjustedEvents
CellTypel_TriCOMGraph__5tg1_a-B+_PercentZone
CellTypel_TriCOMGraph__Stg1_a-B+_PercentCellType
CellTypel_TriCOMGraph__5tg1_A+B+_Events
CellTypel_TriCOMGraph__5tg1_A+B+_AdjustedEvents
CellTypel_TriCOMGraph__Stg1_A+B+_PercentZone
CellTypel_TriCOMGraph__5tg1_A+B+_PercentCellType
CellTypel_TriCOMGraph__5tg1_a-c-_Events

CellTunel T OMMGranh  Stnl a-r- AdinstedFuents

oo oooooo

Insert

CellType1_TriCOMGraph__Stgl_A+b- PercentCelType Perce

< >

CelTypel_TriCOMGraph__Stgl_A+b-_PercentCelType
Replace Delete Up

Down

| O |

Delete Al

Scroll down in the list and select CellTypel_TriCOMGraph_Stg2_A+b-
_PercentCellType. Click Add to add it to the list on the left.

Edit Selected Information Units

Choose one or more information units to display.
If you choose mare than one, the info keywords will be put
in the rows directly under the one you are editing.

Select Items Below

Ttems: 2

ame

Mame | L

CellTypel_TriCOMGraph__5tg2_a-b-_AdjustedEvents
CellTypel_TriCOMGraph__5tg2_a-b-_PercentZone
CellTypel_TriCOMGraph__5tg2_a-b-_PercentCellType
CellTypel_TriCOMGraph__5tg2_A+b-_Events
CellTypel_TriCOMGraph__Stg2_A+b-_AdjustedEvents
CellTypel_TriCOMGraph_ Stg2 A+b- PercentZone

CellTypel_TriCOMGraph__5tg2_a-B+_Events
CellTypel_TiCOMGraph__Stg2_a-B+_AdjustedEvents
CellTypel_TriCOMGraph__5tg2_a-B+_PercentZone
CellTypel_TriCOMGraph__5tg2_a-B+_PercentCellType
CellTypel_TriCOMGraph__5tg2_A+B+_Events
CellTypel_TriCOMGraph__5tg2_A+B+_AdjustedEvents
CellTypel_TiCOMGraph__Stg2_A+B+_PercentZone
CellTypel_TriCOMGraph__5tg2_A+B+_PercentCellType
CellTypel_TriCOMGraph__5tg2_a-c-_Events

CellTmel Trit OMGranh  Stad a-r- AdinctedFuents

=== = = = B = I = I = = B

Insert

CellType1_TriCOMGraph__Stgl_A-+b- PercentCelType Percel
CellTypei TriCOMGraph_ Stg2_A+b- PercentCelType Perce

< >

CelTypel_TriCOMGraph__Stg2_A-+b-_PercentCelType
Replace Delete Up

Down

| OK |

Delete Al

Next select CellTypel_TriCOMGraph_Stg3_A+b-_PercentCellType and click Add.
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Edit Selected Information Units

Choose one or more information units to display.
If you choose maore than one, the info keywords will be put
in the rows directly under the one you are editing.
Select Ttems Below Ttems: 3
ame })alue Mame | L | OK. |
CellTypel_TiCOMGraph_5tg3_Degree? PcntOfZone 9.20 CellType 1_TV?COMGFEPh_5tQ1_A443'_PE’°E”EE|WYD€ Percel | pajate Al
CellTypel_TiCOMGraph_Stg3_Degree2_PentOfCellType  1.04 CellType 1_TriCOMGraph__Sto2_A+b-_PercentCelType _ Perce:
CellTypel_TriCOMGraph_Stg3_a-b-_Events 0 oz Tpel T Bt _SEE s ety e
CellTypel_TiCOMGraph__5tg3_a-b-_AdjustedEvents 0
CellTypel_TriCOMGraph__5tg3_a-b-_PercentZone 0
CellTypel_TriCOMGraph__5tg3_a-b-_PercentCellType 0
CellTypel_TriCOMGraph__5tg3_A+b-_Events 178
CellTypel_TriCOMGraph__Stg3_A+b-_AdjustedEvents 178.00
CellTypel_TriCOMGraph__Stg3_A+b-_PercentZone 9.20
CellTypel_TriCOMGraph__5tg3_a-B+_Events 0
CellTypel_TriCOMGraph__Stg3_a-B+_AdjustedEvents 0
CellTypel_TriCOMGraph__5tg3_a-B+_PercentZone 0 < >
CellTypel_TriCOMGraph__Stg3_a-B+_PercentCellType 0 CelTypel_TriCOMGraph__Stg3_A-+b-_PercentCelType
CellTypel_TriCOMGraph__5tg3_A+B+_Events 0
CellTypel_TiCOMGraph_Stg3_A+B+_AdjustedEvents 0 Replace Delete Up
CellTunel T OMMGranh  Stn3 A+R+ Perrent7nne n
< Down
Select CellTypel_TriCOMGraph_Stg4_A+b-_PercentCellType and click Add.
Edit Selected Information Units
Choose one or more information units to display.
If you choose maore than one, the info keywords will be put
in the rows directly under the one you are editing.
Select Ttems Below Ttems: 4
ame })alue Mame | L | OK. |
CellTypel_TiCOMGraph__5tgd_Degree? Events 5 CellType 1_TfiCDMGfEPh_5t9 1_A-+b-_PercentCelType Percet | pajate Al
CellTypel_TiCOMGraph_Stgd_Degree2_AdjustedEvents  5.00 Ee:gweﬂf!ggmgfﬂ_ggi_::E:Eerﬂe”?:gm EEFCE'
CellTypel_TriCOMGraph__Stg4_Degree2_PcntOfZone 0.48 STypel rapn_1gs_A+h-_Percentiellype 1!
CellTypel_TiCOMGraph_Stg4 Degree?_PentOfCelype  0.03 RN e T P N e e e
CellTypel_TriCOMGraph__5tg4_a-b-_Events 0
CellTypel_TriCOMGraph__5tg4_a-b-_AdjustedEvents 0
CellTypel_TriCOMGraph__5tg4_a-b-_PercentZone 0
CellTypel_TriCOMGraph__5tg4_a-b-_PercentCellType 0
CellTypel_TriCOMGraph__5tg4_A+b-_Events 5
CellTypel_TriCOMGraph__Stg4_A+b-_AdjustedEvents 5.00
CellTypel_TriCOMGraph__Stg4_A+b-_PercentZone 0.48
CellTypel_TriCOMGraph__5tgd_a-B+_Events 0 < >
CellTypel_TriCOMGraph__Stgd4_a-B+_AdjustedEvents 0 CelTypel_TriCOMGraph__Stg4_A-+b-_PercentCelType
CellTypel_TriCOMGraph__5tgd_a-B+_PercentZone 0
CellTypel_TiCOMGraph_5tgd_a-B+_PercentCellType 0 Replace Delete Up
CellTunel T OMMGranh  Stnd A+R+ Fuents n
< Down
mmsert || add_|

Scroll back up to the CT total section and add the

CellTypel_TriCOMGraph_CTTotal_A+b-_PercentCellType.
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Edit Selected Information Units

Choose one or more information units to display.
If you choose maore than one, the info keywords will be put
in the rows directly under the one you are editing.

Select Items Below Items: 5
ame b/alue ~ Name | | oK |
CellTypel_TriCOMGraph__CT Total_a-b-_Events 0 CellType 1 TriCOMGraph__Stgl A+b-_PercentCelType Pe | Delate Al
CellTypel_TiCOMGraph_CT Total_a-b-_AdjustedEvents 0 CellType 1_TriCOMGraph__Stg2_A+b-_PercentCelType
Cellfypel_TiCOMGraph_CT Total_a-b-_PercentCellype 0 Ee:?‘ﬂe1—:!58:53'3:—2@1—:ﬁ:—gercenie:?pe ~
Cellfypel_TrCOMGraph_CT Total A+b-_Events 736 elType L_TrcOMGraph_stgd_A ib-_PercentcelType ;

. - CellType1_TriCOMGraph_ CT Total_A-+b-_PercentCelType Pe
CellTypel_TriCOMGraph__CT Total A+b-_AdjustedEvents 733,97

| CellTypel_TriCOMGraph_ CT Total_A+b-_PercentCellType 4.32 I} _______________

CellTypel_TriCOMGraph__CT Total_a-B+_Events 0
CellTypel_TriCOMGraph__CT Total_a-B+_AdjustedEvents
CellTypel_TriCOMGraph__CT Total_a-B+_PercentCellType
CellTypel_TriCOMGraph__CT Total_A+B+_Events
CellTypel_TriCOMGraph__CT Total_A+B+_AdjustedEvents
CellTypel_TriCOMGraph__CT Total_A+B+_PercentCellTy...
CellTypel_TriCOMGraph__CT Total_a-c-_Events
CellTypel_TriCOMGraph__CT Total_a-c-_AdjustedEvents
CellTypel_TriCOMGraph__CT Total_a-c-_PercentCellType
CellTypel_TriCOMGraph__CT Total_A+c-_Events

CellTunel Tl CihAGranh T Tntal 4+r- AdinstedFuents
< > Down

< >

CelTypel_TriCOMGraph__CT Total_A-+b-_PercentCelType

Replace Delete Up

oo oooooo

With these five statistics added to the list on the left, click OK.

The fields we picked fill down from the selected cell, and the five results are added to the
table. You may need to tab out of the first cell to see the value.

Maive Tregs 0.40

CM Tregs 2.84
EM Tregs 1.04
TE Tregs 0.03

Total Tregs 4.32

You can create tables on a report page using the same technique.

Save your Work

At this point you have a TriCOM for Tregs in the CD4 T cell type and a table to display the
results. This is the approach used to quantify subsets within a cell type.

Before saving, switch back to the Report tab, display the CD4 T report page, and scroll it to
the position you want to appear when this template is used. The template will remember
this view when it is saved. Click Save in the Template section of the ribbon.

125



Tutorials

-
EER roe et oo ODewelop b wo @
ﬁ hew ' p R * / M ech ack
¥ i Open - I oasos &3 - ¥ pofler *  {ifeset
> Reas Means vt Col Ty Oty Az G
Flawe 'l he e wewd  / Propectes J e
Mgect | T Dota e aewree Model 1t
- Feild) ? “
Satus  FleMama T Celffypel Zoned CT St " ~ o
- “ |4 ’ mSton Fn Aug 30 2013
‘v U1 Mcoke s CToul ' GemStone™ Report 2
v L1 Mcoler 2fes CT o q Fie t5cola_ 1%
v 1) colerdfes CF Tonl w " PR
3 CD4T. SSC-A-CD3+ CD4+ CD8- CCR7+>- CD4SRA+>- CD27+4>-
S
b [ €7 Voew! Wea | S3g1 Vg
£ e -] SICA 130010608 1N
v - & o Tancses
3 e (rens (e
= g2 X - o8 15144 ers |
=1 B - CCRT [TeaYida |28
% £ » CodsRA 198831 |
- s > 037 een |1
1} oo (Hwers |
P T T < A y
e P 000 0w w W WACR 21158
& SSCA x 1008 o
g
< >
e
Sage  NCT INT  tvem
STVt 100 408 1718
=y NN 28 ses?
Sl B3 4m W0
< > CTTERCE I RET)
— — fDge 60 |08 nes
+X==1 4
— |
|
®u
HName Value =
Eratie & on
Level Narme
Descrgtion
Template Open
Open Template Optices.. e
Compact File Don 1 1 v
- < >
Faad Fin £ On
2R T iy v Master Page  Page! ¥l car wx O
N ’ Report  ICSfle Cel Typen
ms  ODO0O00Q QO
Coep O Stats OM |

Summary

This tutorial introduced the TriCOM object, which you used to identify the Tregs subset of
CDA4 T cells. TriCOMs are associated with functional markers and identify elevated and
diminished levels of expression. The Tregs TriCOM quantified high CD25 and low CD127

expression.

You animated segments of the TriCOM to see where the associated events appear in other
plots. This technique was used to verify that the TriCOM was working correctly.

Once the TriCOM was created you created a table, added some text labels to it, and then
selected the results to display in the table.

The next tutorial introduces the Cen-se' plot and how it is used to explore your data.
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Develop: Exploring with Cen-se'

Overview

GemStone has two independent analysis systems. In the previous tutorials, you have worked
with the Probability State Modeling (PSM) system to analyze the FCS files. Cen-se' is the
second system, which can make use of PSM information to color and label cell type
information.

Cen-se' is a fantastic tool for exploring your data. It statistically determines related events
based on the measurements we select, and presents them in a bivariate plot. With Cen-se',
we can assess how well our model is identifying cells in our cell types. We can also explore
cells that do not yet belong to a cell type to find out what measurements identify them.

In this tutorial we extend the Project developed in the previous tutorials, Starting a New
Project from Scratch, Adding Cell Types to the Project, and Analyzing Subsets. We add a
Cen-se' plot to a report page and used to explore our data.

Prerequisites
This tutorial continues to build the Project that was started in the following tutorials:

Develop: Starting a New Project from Scratch

Develop: Adding Cell Types to the Project

Develop: Analyzing Subsets

Start GemStone

Start Gemstone by following the instructions in the Installation and Setup of GemStone
section.

Open the Project

Open the "New Project Tutorial" Project that you created in the previous tutorials by selecting
it in the Project dropdown list.

1y |New Project Tutorial . ~
Mew 7] Develop
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Click the Develop checkbox to enable develop mode.

19 e Project Tutorial w
Mew  [4] Gevelop

Project

Analyze a File

Double-click the first file in the batch list. A dialog of choices will be displayed.
Click Analyze to reanalyze the file with the latest model template revisions.

— 8 Fielof3
Status

CellTypel_Zonel_CT Total_Zonelab

FileMame

CT Total
CT Total

lor_2.fcs

5 GemStone for Windows

There is a saved PDF report and analysis document for this file.

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

Open PDF Open G5 Cancel
B |

Adding a Cen-se' Page and Plot

Click the Add Page button on the Report tab next to the NK cell type. This will create a new
page for the report.

£

Master Page Pagel C04T CDaT NE +

eport FCS File Cell Types Maps k dd Page

Right-click the new page and choose Rename.
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-

Delete
Rename
Inse;T[:%

Edit the name to Cen-se and press Enter.

Pag

MK Cen-se W

[

Select the Cen-se' tool on the report toolbar or from the Insert tab of the ribbon.

-
EEH-EE' Map

Click and drag to define space for a Cen-se' plot on the report page.
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e

W Verity GemStone™ Report Thu et 3 2019

File: 16-color_1fes
o &

BHEES=RARRSFO0 AN

= b e 0 TP & | TS0 HH 2 5 Wit 12 DE : Qs
] n 40 L) L]
Con-sel
¥

.Mml:uﬁbp Pagel CDMT DT W Convse @

Double-click in the new Cen-se plot to display the Edit Graphics Options dialog.
Click the Choose button for Measurements.
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Edit Graphic Options

General Cen-se'

Mame Value
CGraphics
Background Color Ijl Set color for the background of all plots
X Grid Lines b1 On Check to show the X grid lines,
Y Grid Lines A On Check to show the ¥ grid lines.
Grid Line Width 0 Grid line width in points, (0t 10)
Grid Line Style | Grid line style.
Grid Color L™ Set the color of the grids
Grids On Top L] off Check to draw grid on top of plots,
Margin (%) 10.00 Margin arcund the Cen-se plot for labeling. (1,00
Legend 1 on If true, draw a legend on the plot.,
Initial 5caling Size 10,00 Initial scaling size for the Cen-se plot (default=10
Labels i on Show or hide the labels,
Label Font Sample... Click to choose a font for the labels.
Measurerments —N!_‘ Choose measurements for the graph.
Cell Types | Choose... Choose cell types for the Cen-se graph.
Measurement List | Rebuild | Reconstruct the list of options if the measuremer
Cell Type List | Rebuild | Reconstruct the list of cell types if the cell types h
Maximum Events 10000 Maximum number of events to allow for the Cen
Percent Meighborhood Size 2.0 Relative size of the nearest neighborhood as a pel
Meighborhood Size 200 Size of the nearest neighborhood. M5, (2 to 10000
Density Mormalization 1 On Mormalizes each row of the high-dimensicnal sin
—

In the Choose Measurements dialog, enable all of the measurements except for FSC-H,

SSC-H, and Time. We exclude these because FSC-A and SSC-A provide more information for

the Cen-se, and Time does not help the Cen-se differentiate cell types.
Click OK.
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Choose the measurements you want to include in the Cen-se' plot.

Items: 21

Mames

CCRY
Cho3
CDd
Choa
Cod
Coe
Cog
CD25
Cco2v
C038
CD45RA
CDs56
Cma7
FSC-A
FSC-H
HLA DR
PD-1
SSC-A
S5C-H
TiRgd
Time

Include

[~ On
] On
] On
i On
i On
i On
i On
i On
i On
i On
i On
i On
i On
M On
O] off
1 On
M On
[ On
O] off
i On
O] off

z
2

Click the Choose button for Cell Types.
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Edit Graphic Options

Mame Value 2

CGraphics

Background Color Ijl Set color for the background of all plots

X Grid Lines b1 On Check to show the X grid lines,

Y Grid Lines A On Check to show the ¥ grid lines.

Grid Line Width 0 Grid line width in points, (0t 10)

Grid Line Style | Grid line style.

Grid Color L™ Set the color of the grids

Grids On Top L] off Check to draw grid on top of plots,

Margin (%) 10.00 Margin arcund the Cen-se plot for labeling. (1,00

Legend 1 on If true, draw a legend on the plot.,

Initial 5caling Size 10,00 Initial scaling size for the Cen-se plot (default=10

Labels i on Show or hide the labels,

Label Font Sample... Click to choose a font for the labels.
 Measurementsand Cell Types

Measurements m Choose measurements for the graph.

Cell Types [ Choose... [ | Choose cell types for the Cen-se graph.

Measurement List | Rebuild lg” | Reconstruct the list of options if the measuremer

Cell Type List | Rebuild | Reconstruct the list of cell types if the cell types h
CemseOptions

Maxirnum Events 10000 Maximum number of events to allow for the Cen

Percent Meighborhood Size 2.0 Relative size of the nearest neighborhood as a pel
Meighborhood Size 200 Size of the nearest neighborhood. M5, (2 to 10000

Density Mormalization 1 On Mormalizes each row of the high-dimensicnal sin

My
W
£

| ok || Cencel || Hep || Defaut |

Make sure that all cell types are selected except for Other Events.
Click OK.
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Choose Cell T'r'F' =3

Choose the cel types you want to include in the Cen-se' plot.

Items: 5
Mames Include 1D ILI
Unclassifieds 2] On 0
Other Events |:| Off 1
CD4T On 2
CDAT on 3 __Deselect Al
NK On 4

Click OK to close the Edit Graphic Options dialog.
Move the mouse over the Cen-se plot to show its toolbar, then click the Build Cen-se' tool.

semStone™ Report Thu Oct 3 2019

File: 16-color_1.fcs
e

Ar CFEERNL LT °
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After a few moments, the Cen-se' plot will be displayed. The plot is a two-dimensional
representation of the 21 measurements we selected in previous steps. Based on the popular
t-SNE embedding algorithm (t-SNE © 2014 Laurens van der Maaten, Delft University of
Technology), Cen-se' provides better separation of populations and computes much faster
than t-SNE.

Notice that some of the populations are labeled with the cell type and stages created with
the Cell Type wizard. This labeling is applied automatically for any of the cell types that we
include in the Cen-se'. The coloring of the populations comes from the stage colors in this
initial view of the plot. The gray dots represent populations that have not been defined in the
template model yet.

Note, your graphics and statistics may differ from those shown below.
TemplateModel.gs

CD4 To5tgn
7 2.80%

4 CD4 T:5tg2
4.48%

FE vents: 192882 me 18 TP: 1 #lt: 750 t Dist: On NN Size: 200 Theta: 0.5 Prob Mult 12 DI: 1
T T T T | T T T T I T T T T | T T T T | T T T T
=10 0 10 20

Cen-sel

Using the Intensity Heatmap
The CD4 T, CD8 T, and NK cell types are labeled, and the coloring from the cell types is

applied to the events in the Cen-se' plot. There are also several populations of gray-colored
events.

Double-click the plot to display the Edit Graphic Options dialog again. Move and size the
dialog so that you can see the Cen-se' plot. Click the Cen-se' tab of the dialog.
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Edit Graphic Options

General Cen—sft\
Marme b\? Yalue

Auto Size 1 of
Dot Size 2.00

In the Coloring section, change Color Scheme to Intensity Heatmap.

Select CCR7 for the Heatmap Measurement. The Naive (Stgl) CD4 T and CD8 T cells are
brightest for CCR7, as shown with red dots. Events that do not express CCR7 are shown as
dark blue dots. The intensity color scale is shown on the right-hand side of the Cen-se' plot.

TemplateModel.gs HM: CCR7 Edit Graphic Options
9
1 General Cen-se'
i Name Value Descripti
=]
i Auto Size O o Check to have the system try to find the
b Dot Size 2,00 Choose the appropriate dot size in poin
: Show All Dots On Check to show all dots.
~ o — Number 10000 Enter the specific number of dots to dis
-
z ] | Coloring
8 i Color Scheme _ Choose the desired color scheme for Ce
o] Heatmap Measurement CCR7 | Click to choose a heatmap measuremel
W __ MNext Measurement Next Measurement Click to choose the next heatmap meas
b Previous Measurement Prec Measurement Click to choose the preceding heatmap
: Alternative Coler Color for the Alternative Color mode.
8 [options
84
7 Population Selection Mode [ Off If checked, only populations selected in
< >
Cen-sel Cancel Help Defauit

Change the Heatmap Measurement to CD3.
With CD3 selected, the CD4 T and CD8 T cell type show bright red dots.

TemplateModel.gs HM: CD3 Edit Graphic Options
o4
General Cen-se'
Mame Value Descripti
o
Auto Size O o Check to have the system try to find the
Dot Size 2.00 Choose the appropriate dot size in pein
Show All Dots On Check to show all dots.
~No— : Murmber 10000 Enter the specific number of dots to dis
3 [Goloing
c
3 Color Scheme Intensity Heatmap ~ Choosethe desired color scheme for Cg
° Heatmap Measurement (Ilck to choose a heatmap measuremel
- Mext Measurement Mext Measurement |ck to choose the next heatmap meas)
Previous Measurement Prec Measurement Click to choose the preceding heatmap
Alternative Color Color for the Alternative Color mode.
5 [optons
Population Selection Mode  [] Off If checked, only populations selected in
< >
Cancel Help Default
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Select CD14 for the Heatmap Measurement.
One population is red, probably the monocytes.

TemplateModel.gs

HM: CD14 Edit

General

Graphic Options

Cen-se’

Name

Auto Size
Dot Size
Show All Dots

MNumber

Color Scheme

Heatmap Measurement
Mext Measurement
Previous Measurement

Alternative Color

Population Selection Mode

[ off
2,00

On
10000

Intensity Heatmap

D14 Click to choose a heatmap measureme
MNext Measurement Tlick to choose the next heatmap meas

Prec Measurement

O of

Value Descripti

Check to have the system try to find the
Choose the appropriate dot size in poin
Check to show all dots.

Enter the specific number of dots to dis|

~ | Choose the desired color scheme for Ce

Click to choose the preceding heatmap|

Color for the Alternative Color mode.

If checked, only populations selected in

>

Select CD16 for the Heatmap Measurement.

Cancel Help Default

The CD16 events are likely neutrophils, which would explain the large fraction of events in

this population.

TemplateModel.gs HM: CD16
o

General

Cen-se'

E raphic Options

D4 T.5tg3)

Mame

Aute Size
Dot Size
Show All Dots

MNumber

Color Scheme
Heatmap Measurement
Mext Measurement
Previous Measurement

Alternative Coler

Populaticn Selection Mode

O oft
2.00

On
10000

Intensity Heatmap

_ Click to choose a heatmap measureme

Next Measurement

Prec Measurement

O off

Value Descripti
Check to have the system try to find the
Choose the appropriate dot size in poin
Check to show all dots.

Enter the specific number of dots to dis

| Choose the desired color scheme for Ce
k to choose the next heatmap meas,

Click to choose the preceding heatmap,

Color for the Alternative Color mode.

If checked, only populations selected in

>

Cen-sel

Select CD19 for the Heatmap Measurement.

One of the CD19 positive populations is probably B cells.
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TemplateModel.gs HM: CD19 Edit Graphic Options
o
&

P r‘ ‘ General Cen-se'
. e
E & . Name Value Descripti
CD4 T:Stgt
- o 2.80% Dots
- ‘l‘ CD4 T:5tg2 Auto Size [ of Check to have the system try to find the
/ 4.48% Dot Size 2.00 Choose the appropriate dot size in poin
Show All Dots On Check to show all dots,
Number 10000 Enter the specific number of dots to dis|
Coloring
Color Scheme Intensity Heatmap ~  Choose the desired color scheme for Ce
Heatmap Measurement cD19 ~  [lick to choose a heatmap measuremel
Next Measurement Next Measurement k to choose the next heatrnap mea
Previous Measurement Prec Measurement Click to choose the preceding heatmap
Alternative Color Color for the Alternative Color mode.
Options
Population Selection Mode [ off If checked, only populations selected in
< >
Cancel Help Default

The Intensity Heatmap is a great way to explore and verify populations in the Cen-se plot.
Set Color Scheme back to Summary Map Colors, and click OK.

Exploring Unknowns with Cen-se'

We have seen how colors and labels from the template model can enhance the Cen-se' plot.
We can also use the Cen-se' plot to explore populations in the template model. This tight
integration of Cen-se' and the Probability State Model is unique to GemStone and may be one
of its most powerful features. Let's try it out.

Select the Ellipse Region tool in the Cen-se toolbar on the right side of the Cen-se plot.

T:5tg3

a

o
4T:Stgd
1.57%

T: Sig2

3
vatl TN\ L L

1 T:5t01

Draw an elliptical region around the population we identified as CD14+.
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TemplateModel.gs

CD8 T:Sip2|

] “R1 752

_pfﬂivents: 192882 me 18 TP: 1 #It: 750 t Dist: {}On NN Size: 20%Theta: 0.5 Prob Mult 12 DI: 1
T T T T [ T T T T [ T T T T [ T T T T T T T

-10 0 10 20
Cen-sel

Right-click inside the region and choose Show Region Animation.

o7 [1.09%]

Edit Region Label...
“  Show Resize Handles

10 Show Region Vertices
Cen-sel

Show Region &imﬂﬁun

Show Region Qatliers Animation

T3 Bring To Front
"5 Send To Back

Click the Cell Types tab and select the Other Events cell type.

@ oOther & cpat @ cpsT D Nk
Report FCS File Cell Types Maps
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The Other Events cell type displays events that are not included in any of the other cell types
defined in the model template.

You may need to scroll the cell type window so that you can see the upper left corner.

Right-click the first plot and choose Expand This Plot.
Other Events

CCRY
]5-

1 CD8 1 CD4d 1 CD3

CD14

]5-

- HEFLFE

CD16

10°%

*10% 1*10% *o10%

10¢%

10°%

:li-

16-color_1.fcs

Choose Expression Profile...

Auto Fit EP

Reset to Initial Values
Update Initial Values

Edit Expression Profile...

Edit Graphics...
Edit Frame...

Delete
Expand This Plot

Show Unclassified

Show Peak Tracks

Copy

Save.

[} Suggested Expression Profiles.. ¥

k

5

|
-

The dots that are blinking are the ones you surrounded on the Cen-se plot with the region.

You can see that CCR7 is negative to dim for those events.

Use the Page Down key (PgDn) on the keyboard to view the next measurement,
CD3. Most of the blinking events are negative for CD3.
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Other Events 16-color_1.fcs 0.000%
8
o
| @
T 2
L
=
e
S 3
J L *
o . .
&
o L
= 3 e L d
] L
2 ] B

Page down until you find CD14. Note that most of the blinking events are positive for CD14.
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10"

10°

CcD14

104

&
¢
%

Page down until you come to CD38. Notice that it is also positive.
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10°
IIIII|
L

cD3g

104

Page down to HLA DR. Note that this marker is positive for the animating events.
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Other Events 16-color_1.fcs 0.000%
a
a

] L ® *

4 L]

° .
&
= o ¢

10%

HLA DR

104

Ll
»

%

L ]

L
a®

-0

The phenotype of these blinking events, CD3- CD14+ CD38+ HLA DR+, points to this
population being the monocytes. Using this information, you could use the Cell Type Wizard
to create a new cell type for monocytes.

Return to the Cen-se' plot by selecting the Reports tab and choosing the Cen-se page.

Move the region to the smaller population near the monocytes. This was CD19+ in the
Intensity Heatmap, so it may be the B cell population.
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TemplateModel.gs

CD4 T:5tg1
. 2.80%
o |
i CD4 T:5tg2|
| 4.48%
=
3 |
=
Q
[ ] 4
o]

BE vents: 192882 me 18 TP: 1 #lt: 750 1 Dist: On NN Size: 200 Theta: 0.5 Prob Mult 12 DI: 1
T T T T T T T T | T T T T T T T T T T T T
-10 0 10 20

Cen-sel

Return to the Other Events cell type by selecting the Cell Types tab and choosing Other
Events.

Find CD38 and use the Expand This Plot command.

Note that all intensities of CD38 are blinking. Naive B cells express CD38, and CD38 is down-
regulated as B cells mature.
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10%

CD38
104

10

Expand the CD19 expression profile.

Consistent with B cells, the bright CD19 events are blinking, along with some dim CD19
events.

10°

10%

CD19

104

-10*

III|| |IH_HIII|
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Finally, expand the HLA DR plot and notice the bright HLA DR events are animating. This
confirms that this is the B cell population.

10°

10%

HLA DR

104

-10°

Back on the Cen-se plot, right-click the R1 region and choose Show Region Animation
again to toggle the animation off.

Edit Region Label..
% Show Resize Handles

Show Region Vertices

v Show Region Animation l\’
5N

Show Region Outliers Anim,

T Bring To Front

%: Send To Back

Using region animation, you can identify the key markers for unknown events that cluster
together in Cen-se'. Often the markers will point to a known cell type that has not yet been
created in the template model.

Save your Work

It is time to save the enhancements to our model template. Before saving, switch back to the
Report tab, display the CD4 T report page, and scroll it to the position you want to appear
when this template is used. The template will remember this view when it is saved.

Click Save in the Template section of the Develop tab on the ribbon.
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Summary

In this tutorial, you create a Cen-se' plot on a report page. You selected the measurements
and cell types that would be displayed in the Cen-se' and edited the graphic options.

The Intensity Heatmap display provided a tool for reviewing locations on the Cen-se' plot that
expressed each of the markers, one at a time. It gave us clues about the phenotype of the
events and where cell types were located on the Cen-se'.

You drew a region on the Cen-se' plot to animate events in clusters that were not identified
by the model template. With the events animating, you reviewed the Other Events cell type
to see which markers were positive and which were negative for the animating dots.

The next tutorial contains additional exercises to continue building this model.
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Develop: Additional Exercises

In the previous tutorials, you created a template document that identifies three cell types: CD4 T
cells, CD8 T, and NK cells. You added a TriCOM to identify the Treg subset of CD4 T, and then added
a Cen-se' plot to the report.

There are several additional cell types that can be defined by the markers in the 16-color
example file. These are left to the reader to add to the template model as additional
exercises. Guidance on how to define these cell types is provided below.

Use the techniques illustrated in the previous tutorials to define each cell type.

Prerequisites
These exercises continues to build the Project that was started in the following tutorials:

Develop: Starting a New Project from Scratch

Develop: Adding Cell Types to the Project

Develop: Analyzing Subsets

Develop: Exploring with Cen-se'

Start GemStone

Start Gemstone by following the instructions in the Installation and Setup of GemStone
section.

Open the Project and Analyze a File

Open the "New Project Tutorial" Project that you created in the previous tutorials by selecting
it in the Project dropdown list.

Click the Develop checkbox to enable develop mode.
Double-click the first file in the batch list. A dialog of choices will be displayed.
Click Analyze to reanalyze the file with the latest model template revisions.

B Cells

B cell phenotype: SSC-A- CD3- CD14- CD56- CD19+ HLADR+ CD27->+
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Use the Cell Type Wizard to create a new cell type named B.
Selection markers: SSC-A- CD3- CD14- CD56- CD19+ HLADR+

Hint: For the negative markers, use Dimmest Peak and Low Pass. For positive markers, use
Brightest Peak and Normal.

Staging markers: CD27 StepUp
Functional markers: CD38

The B cell report created by the wizard will look similar to the graphic below. Your results
may differ. If you make a mistake or want to change the cell type, use the Cell Type Wizard
to edit the cell type.

W Verity GemStone™ Report Wed Des 4 2019
File; 16-color_1 fos
B: SSC-A- CD3- CD14- CD56- CD19+ HLA DR+ CD27->+

Selection Markers

coa TB.47
sz @ [ [ E R N
;5 av S COS6 53409
L) I CO8 49686110

z = z HLADR 10705240 i

. . . coer  weres  aresr @
2 i 2 CD3A 4300847 S1ETAED 181

T T T
Sage WCT W1 Eweis

z CTToml 100 165 3173

! Bl B&D1 11Z 2158

Sgz 358 0m 108

Monocytes

Monocyte phenotype: CD3- CD19- CD56- HLADR+ SSC-A CD14+>-

Use the Cell Type Wizard to create a new cell type named Mono.
Selection markers: CD3- CD19- CD56- HLADR+ SSC-A.

Hints: For the negative markers, use Dimmest Peak and Low Pass. For most of the positive
markers, use Brightest Peak and Normal. Use Inverse Low Pass on Dimmest Peak for
HLA DR. For SSC-A use Closest Peak, position the profile over the middle peak in SSC-A, and
set the Initial Width to 5.

Staging markers: CD14 StepDown
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Hint: Set the Initial Width for both levels to 8.0 and uncheck Width from Peak. This will help
capture the transitional events between the bright and dim.

Functional markers: CD16, CD38

The Mono report created by the wizard will look similar to this. Your results may differ.
@ Verity GemStone™ Report Thu Dec 52019

File: 16-color 1.fcs

Mono: CD3-CD19- CD56- HLA DR+ SSC-A CD14+>-

g9
s
oD
733
»

Gamma-Delta T

gd T phenotype: CD3+ CD4- CD14- CD8+ TCRgd+

Use the Cell Type Wizard to create a new cell type named gd T.
Selection markers: CD3+ CD4- CD14- CD8+ TCRgd+.

Hint: For CD3+, use Brightest Peak and Normal. For the negative markers, use Dimmest

Peak and Low Pass. Use an Inverse Low Pass on the Dimmest Peak for CD8 and
TCRgd.

Staging markers: none
Functional markers: none

The gd T report created by the wizard will look similar to this. Your results may differ.
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W Verity GemStone™ Report Wed Dec 4 2019
File: 16-color_1 fos

gd T CD3+ CD4- CD14- CD8+ TCRgd+
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Staging Markers
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Swge N CT %7 Eweets
CTToal 100 008 165

Granulocytes

Granulocyte phenotype: CD3- CD14- CD56- CD16+

Use the Cell Type Wizard to create a new cell type named Grans.
Selection markers: CD3- CD14- CD56- CD16+.

Hint: For the negative markers, use Dimmest Peak and Low Pass. For CD16+, use Brightest
Peak and Normal.

Staging markers: none

Functional markers: none

The Grans report created by the wizard will look similar to this. Your results may differ.
W Verity GemStone™ Report Wied Doc 4 2010

File: 16-color_1 fos
Grans: CD3- CD14- CD56- CD16+

Selection Markers

CT Toral Wed
O3 139659
COMd 207125
© . 086 128055
g - COT6  I85664 59

Staging Markers

T I I
Suage WCT W1  Events
CTTolal 100 7088 138885

Summary
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The Cell Type Wizard is designed to make it quick and easy to define additional cell types.
There are several strategies that we have used in these tutorials that are good to keep in
mind.

o For negative selection markers, use a Low Pass profile on the Dimmest Peak.

o Positive selection markers are most often modeled with a Normal profile on the Brightest
Peak.

o When positive peaks are not present, use Inverse Low Pass profiles on the Dimmest
Peak.

e When peaks are highly variable in width, it can be helpful to manually set the Initial
Width and uncheck Width from Peak.
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Develop: Finishing the Project

Overview

This series of Develop tutorials introduced the key concepts needed to develop a new
analysis project.

The Measurement wizard was used to review the names and transforms for the
measurements in a file. The Cell Type wizard was used to define each cell type's selection
markers, staging markers, and functional markers. The wizard also created a basic report
page with graphics and statistic tables.

To identify additional subsets within a cell type, we created a TriCOM and set it up to
quantify Tregs in the CD4 T cell type. We create a table to display the results Treg results
from the TriCOM.

We added a Cen-se' plot to a report page and explored its display options. The Summary
Map Coloring showed our cell type and staging colors on the Cen-se'. The Intensity Heatmap
highlighted the portions of the Cen-se' plot that are hot spots for each marker we selected.
We also used animated regions on the Cen-se' plot to explore unclassified events in the Other
Events cell type. This allows us to locate the Monocytes and B cell populations.

In this last part of the tutorial, we'll add a summary page to the report and spruce up the
other report pages.

Prerequisites
This tutorial continues to build the Project that was started in the following tutorials:

Develop: Starting a New Project from Scratch

Develop: Adding Cell Types to the Project

Develop: Analyzing Subsets

Develop: Exploring with Cen-se'

Develop: Additional Exercises

Start GemStone

Start Gemstone by following the instructions in the Installation and Setup of GemStone
section.
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Open the Project

Open the "New Project Tutorial" Project that you created in the previous tutorials by selecting
it in the Project dropdown list.

1y |New Project Tutorial v|
Mew  [7] Develop

Click the Develop checkbox to enable develop mode.

19 e Project Tutorial w
Mew  [4] Gevelop

Project

Analyze a File

Double-click the first file in the batch list. A dialog of choices will be displayed.
Click Analyze to reanalyze the file with the latest model template revisions.

— 8 Fielof3
Status

FileMame CellTypel_Zonel_CT Total_Zonelab

CT Total
CT Total

5 GemStone for Windows

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

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

Cancel

OpenPDF | Open GS
HE

Reorder the Report Pages

The report pages appear in the order in which they were created, putting the Cen-se' report
page right in the middle of the pages. Let's change that so that Cen-se' comes at the end the
cell type pages are in a better order, too.

155



Right-click one of the report page tabs and choose Reorder from the menu.

Master Page Fagel CDaT rhRT MK

i Delete
Report FCS File Cell Types
Rename

Insert

Reorder I}

< Alt= bypass grids.

Tutorials

In the dialog, select the Cen-se page and use the Down button to move the pages into the

order shown below.
Click OK.

Reorder Pages

Items: 9

UserMame | 0K |

Pagel
co4aT
CDET
ME

B
Mono
gd T
Grans
Cen-se

Cen-se
Up
Down

Help. ..

Graphic Improvements

The report pages created by the Cell Type wizard provide a good starting place, but the
wizard doesn't know what combinations of measurements are most important. Let's review

several cell type report pages to add and modify some of the plots.
CD4 T Report Revisions

Select the CD4 T report page.

In the Staging Markers section, click the Y-axis CCR7 label for the second plot and choose

CDA45RA instead.
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Staging Markers

10°
1 |||||,|,|,| 1 |||u_|,|,| 111
10%

ETN

Transformations...

10%
10%

CCRT

CD45RA
4

S5C-A

| i T IIII|T|'|- T III|'|T|'| TTT T
T/ SR T/ A [ S 11 £l
CCRTY Ch4

CcDa

CCR7

CD45RA E}

cD2y

Next, right-click the CD27 vs CD45RA plot and choose Copy from the menu.
Right-click in the empty space next to the plot and choose Paste.

Move the new plot next to the one you just edited.

Select CD25 and CD127 for the X and Y axes.

Staging Markers

El El e
3. ] 3. ] - e ]
=R =R G = o3
U... 4 U... 4 |,- . I_.'.*I r. . _..-_.

P | =2
.y;.".-.u-?.ﬁ:“j"" 7 |.."' .::l
IIIII|T|'| IIII|T|T| TTT 1 IIIII|'|T| IIII|T|T| TTT ‘_l
<0 1wt 1wt 10f 100 10t 10t 10f
CCRT CcD27

You can make other additions and edits if you choose.

CD8 T Report Revisions

Select the CD8 T report page.

On this page let's revise the report to have three plots for the Staging Markers section: CCR7
vs CD27, CCR7 vs CD38, and CCR7 vs CD45RA. We'll use Copy and Paste to do this.

Right-click near the left corner of the CCR7 vs CD27 plot and choose Copy.
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Staging Markers
. -

u |
Copy

Save Image...

1ne

cD27
hE

# Edit Frame...

1n4

T Bring To Front
% Send To Back
Copy to Page...

Ans

Maove to Page...

Delete

Flag to Save

Right-click in the blank space next to the plot and choose Paste.

Staging Markers

Copy
Past:

10°

10%
ol vl v

Export page...

cDzr

Import page...

Edit...

T T T T T 1T ]
4 1|:|:' 1|:|E Print...

CCRT Save PDF...

Drag the pasted plot next to the first plot.
Click the Y-axis label and choose CD38.

Add Missing Markers to Display

Right-click and choose Paste again to paste another copy of the plot.
Drag to position the third plot next to the second.
We want to display CCR7 vs CD45RA, but CD45RA is not in the list of choices.
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Transformations...

SSC-A
D3
CD4
cDg
CCR7
cD27
CD38
HLA DR

When selecting measurements to display in plots, only measurements that have been added
to the cell type are shown. So when you want to display a marker in a plot, it must first be
added to the cell type. This can be done with the Cell Type Wizard, adding the measurement
as a Functional Marker. It can also be done with a tool on the Cell Type tab.

Click the Cell Types tab and select the CD8 T cell type.

@  Other Events & 4T @ (osT
Report FCS File Cell Types Maps he

Click the Add Measurement tool in the cell type toolbar.

Choose measurement

In the dialog that appears, select CD45RA in the list on the left and click Add to add it to
the list on the right. CD45RA is added to the other measurements included in the cell type.

Click OK.
oot ]

Sedoct Iems Below

Uve Paameter name Poram Index Used AutoB  Trans A | Name Ursque Name Description o
2 SSC-A
CCRY 16 Viog 2

2 c03

3 1" Viog D4 Dalete AY
cns
w4 8 Viog CCR?
- . 21 BV7
cos 20 Viog 08 B
o1 9 Viog HLA DR 00-A_HLA €
CD45RA v: Alexa Fluoe 488-A_CO4SE
016 6 Viog
@19 7 Viog
25 15 Viog
o2y 2 Viog
038 7 Vieg
| CDMSRA 13 Viog
< >
06 " Viog
CDASRA
27 18 Viog
' Properties. Replsce Oekete v
% tinane ¥
< >
Insert Ay Help.
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Note: You can use this technique to add other markers after defining the cell type with the
Cell Type Wizard. It is not recommended to use this to add selection or staging markers, as it
can make the cell type incompatible with the Cell Type Wizard.

Now that you have added CD45RA to the cell type, navigate back to the Report tab and
select the CD8 T report.

Change the Y-axis of the third staging markers plot to CD45RA.

104

Mono Report Revisions

Select the Mono report page.
Change the Y-axis for the Staging Marker plot from SSC-A to CD38.

Add dot plots for CD14 vs CD16 and CD38 vs CD16. Use the same copy-paste approach
described for the CD8 revisions to create the plots.

Staging Markers

Add th plots

10
10

CD38
CD16

100 105 7108

10
A NPT T BT T

0% 104

-10% 104

B 1 Rk AR ML R '
-0 10t 100 10° -10
CD14

Feel free to make additional changes to any of the report pages.

Create a Summary Table

Right-click the Pagel report tab.
Rename Pagel to Summary.
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Master Page Pagel Delete odT
Report FCS File Cel T Rer&ne

Ins

Reorder

Select the Table tool on the report toolbar.

Click and drag to define space for the table on the report page.
W Verity GemStone™ Report Fr Oct 25 2019

Fila: 16-¢ al:;u_i fcs

N

Right-click near the top of the table and choose Edit Frame.

Uncheck Show Title.

Set Rows to 33 and Columns to 4.

Click Font and set the font size to 12 and click OK to close the Font dialog.
Click OK.
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¥ Veri GemStone™ Report Fri Ot 25 2019
p

File: 16-cobor_1 fcs

This table will contain a summary of population results for all cell types. You will start by
adding labels in the top row and left column.

At the top of column two, three, and four, type Count, % Cell Type, and % Total.

Count % Cell Type |% Totall %

In the left column, enter the labels as shown. Indent the labels with spaces to show the
relationship of the populations.

You may need to adjust the size of the table object to see all of the rows.
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intact Cells
| Lymphocytes
CD3T
CD4T

MNaive
CM
EM
TE

Tregs
CDBT
MNaive/CM
EM
TE
Gamma Delta T
B Cells
Naive
Memory
MK Cells
| Monocytes
Classical
Man-Classical

| Granulocytes

|Other

Copy and Paste Results

Most of the information for this table already appears in tables on the population report
pages, so you can copy and paste results to fill in this table more quickly.

CDA4 T results

Select the CD4 T page of the report.
Right-click the top of the population stage table and choose Copy.
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10°
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A 10?

IIIII|T|'| IIII|T|T| TTT

107 10°

CD25
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Stage

CT Tol e Image...
Stg _

stgz  ~  Edit Frame..
Stg3

Stga = Bring To Front

" Send To Back

Copy to Page...
Move to Page...

Delete

Select the Summary page of the report.
Right-click the page and choose Paste. Move the pasted table next to the summary table.

Tutorials

Count % Cell Type |% Total < o
Intact Cells
Stage (% CT |% T |Events
LyémDpSh_clzcﬁes CTTotal [ 100 |8.83 [17037
Stg1  |31.67 [2.80 |5396
CcDAT Stg2  |S068 |448 |8634
MNaive Stg3 | 11.19 (099 1907
CcM Stgd  |6.46 (057 | 1100
EM
TE &
Tregs Pasted results from
CD4 T report.
CDE8T

<

=

Next, you copy each statistic from the CD4 T table and paste it into the appropriate column
of the summary table.

Click the first number in the Events column and press Ctrl-C on the keyboard to copy the

content.

Click the Count column next to CD4 T and press Ctrl-V to paste into the cell.

In our summary table, we have given the CD4 T stages their common names. The results for
Stg1 will be copied into the table row for Naive. Similarly, Stg2 is copied to CM, Stg3 is
copied into EM, and Stg4 is copied into TE.

Repeat this process for each of the numbers in the CD4 T table, pasting them into the
appropriate cell in the summary table.
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Delete the CD4 T table that you pasted to this page; it is not needed.

Count
Intact Cells
Lymphocytes Stage | %CT
CD3T CTTotal [100 |&.
cDh4T 17137 100 8.88 Stgl 131911284 [5469
Naive 5469 31.91 284 S Ti098 (005 1582
CM 8629 50.35 447 Stgd  |675 |060 |1157
EM 1882 10.98 0.98 ,
TE 1157 6.75 0.60

You may have noticed that you did not actually copy numbers. Instead, the content you have
copied is a kind of formula that identifies each statistic for the CD4 T cells. This formula will
allow the program to update the values when you change the analysis or read a new FCS file

into this template.

To fill-in the results for the CD4 Tregs, let's find them in the information dialog.
Click the cell next to Tregs to activate it, then right-click in the cell.

In the Edit Selected Information Units dialog, select the CellTypel_TriCOMGraph
section and click the arrow to open it up.

Select CellTypel_TriCOMGraph_CT Total_A+b-_Events, click Add and click OK.

Edit Selected Information Unas

Chooss one or more nformation units to dieplay.

1f you choose more than one, the info keywords will be put

in the rows drectly under the one you are editing.

Sclect items Below Items: 1

o TR - [ o
CellTypel_TnCOMGraph_CT Total_Degree0_PcntOfCellType 79.04 CellType1_TriCOMGraph__CT Total_A+b-_Events Events Delete Al
Cellfypel_TnCOMGraph_CT Total_Degreel_Events 2784
CellTypel_TnCOMGraph_CT Total_Degreel AdjustedEvents 213178
CellTypel_TnCOMGraph__CT Total_Degreel_PentOfCellType 15.98
CellTypel_TnCOMGraph_CT Total_A«_Events 2332
CellTypel_TiCOMGraph_CT Total_A+_AdjustedEvents 230887
CellTypel_TriCOMGraph_CT Total_A«_PercentCeilType 1347
CellTypel_TaCOMGraph_CT Total_b-_Events 452
CellType!_TnCOMGraph_CT Total_b-_AdjustedEvents 42287
Cellfypel_TnCOMGraph__CT Total_b-_PercentCellType 2.50
CellTypel_TnCOMGraph__CT Total_Degree2 Events 855
Cellfypel_TnCOMGraph_CT Total_Degree2 AdjustedEvents 85497
r(fll_'ypel_IncQ!JG\r’afh_.Cl_!’ottal_gegasgg;pcg‘sggﬂkgg—__ {.991_ < >

: THCOMGraph_CTTotal A+b-Events 855 [k CelType 1_TrCOMGraph_ CT Total_A+b-_Events
CellTypel_TriCOMGraph__CT Total_A«b-_AdjustedEvents 85497
CellTypel_TiCOMGraph_CT Total_A«b-_PercentCellType 49 | Replace Delete Up
CellTvpe! TiCOMGraoh Naive Abnormal€vents 38943 "
< > Down
inert

Click the Tregs cell for %Cell Type to activate it, then right-click in the cell.
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In the Edit Selected Information Units dialog, select the CellTypel_TriCOMGraph
section and click the arrow to open it up.

Select CellTypel_TriCOMGraph_CT Total_A+b-_PercentCellType, click Add and click
OK.

Note, your results may differ from the ones shown below.

CDAT 17037 100 8.83
Naive 5396 31.67 2.80
CM 8634 50.68 4.48
EM 1907 11.19 0.99
TE 1100 6.46 0.57
Tregs 736 432

Results from the other cell types

Let's repeat this pattern with the remaining cell types to populate the summary table with
information.

For each population:

Select the page for the next cell type of the report.

Right-click the top of the population stage table and choose Copy.

Select the Summary page of the report.

Right-click the page and choose Paste. Move the pasted table next to the summary table.

Copy and paste each result from the pasted table into the appropriate cell of the summary
table.

Note that for cell types with staging, the order of stages in the summary table matches the
order of stages in the cell type.

Delete the pasted table when you have finished copying results from it.

Add results for Intact Cells and Other

Move to the row for Other at the bottom of the table.
Click the cell for Count to select it, then right-click the cell.
In the Waste section, select Waste_Unclassified_Events, click Add and click OK.

166



GemStone User Guide

Edit Selected Information Linets

Chisass ane or more information urits o display.
1¥ you chooss more than ons, the info keywonds will be put
in the rows directly under the one you are editing.

Select [hems Below

fame

» @ Application
» [ File Anribs
» [0 FCS Keywards

[ External information
» [ Projects
» @ Compensation Information
» [0 General File Infa
5 [ Raw Measurement Linear Median Values
» [0 Raw Measurement Low and High Ranges
v [0 waste

Weste Unclassified Bvents 43

» @ General Analysis
> [ ANl Anabyed Values
> [ Alests

™ -
£ >

S

Hame
Waste_Unclassified Events  Total number of undassified even Delete Al |

‘Waste_Undassified Events
Dbt

In the next column, type N/A.
Click the cell for % Total to select it, then right-click the cell.

In the General Analysis section, select General Analysis_Percent Unclassified, click
Add and click OK.

Edit Selected Information Unas

Chooss one or more nformation units to deplay.
1f you choose more than one, the info keywords wil be put
In the rows drectly under the one you are editing.

Select Items Below

fame

> [0 Generat File Info

> [0 Raw Measurement Linear Median Values
> [ Raw Measurement Low and High Ranges
> E] Waste

v [0 General Analysis

s

General Analyzs_Total Cell Type Events 177989
General Analysis_Total Analyzed Events 162882
General Analysis_Overall Uniformaty L]
General Analysis_Number Of Threads 8
General Analysis_Version Stamp 25 Oct 2019 14:05
AnalysisDate Fri Oct 252019
AnalysisTime 14:05:20
Live Params Alexa Fluor 488-A_
Track Statistics No
Number Of Stats 0
L€ >

v

Name

General Anslyss Percent Undassified  Percentof events un | e a8

General Analysis_Percent Undlassified
Replace Delete

The summary table is now filled-in with most of the information we want to display.

167



Tutorials

Count % Cell Type | % Total
Intact Cells
Lymphocytes
CD3T
cD4aT 17037 | 100 8.83
Maive 5396 1 31.67 1 2.80
CM 8634 50.68 448
EM 1907 11.19 0.99
TE 1100 6.46 0.57
Tregs 736 4.32
CDBT 5864 100 304
MNaive/CM 2028 3458 1.05
EM 2718 146.35 141
TE 1118 119.07 10.58
Gamma Delta T 165 100 0.09
B Cells 3173 100 1.65
Maive 2158 68.01 112
Memory 1015 31.99 053
MK Cells 3658 100 1.90
Monocytes 6457 1100 13.35
Classical 5662 |87.69 1294
Mon-Classical 795 12.31 0.41
Granulocytes 136685 100 70.86
Other 19843 |NIA 110.29

Create Equations for the Summary Table

The last statistics that we want to add do not exist yet. We did not create a cell type named
"CD3 T" or "Lymphocytes", so there are not statistics for them. We need to create equations
to compute the these based on other statistics. GemStone has a tool for this purpose, which
is discussed in detail in the Equations section. For this tutorial, we will only use the most
common equation types: sums and percentages.

Click the Equations button on the Develop tab.
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Develop Help

e E = Stages
) - -

Equations
Measurement Cell Type z\
Wizard Wizard  # Properties

Model

In the dialog that appears, click the first entry in the list on the left, Sum, and click the Add
button.

Edit Information Equations

Double-dick on one of the examples below to add an equation.
Use the (%n) placeholders for specific information units.
Edit placeholders (%n) by double-clicking on an equation name.
Alerts can be set when editing the equation item.
Select Items Below Items: 1
Name EquationF * | | Name  Description Format AlertOn  EquationStrin | OK |
Yol+ T2+ %3 Eql Surm o1+ %02+ 563 Off T+1+1
Simple Ratio %1/%2 L Open...
SRatio 261100/ %2 Save...
Complex %Ratio [%61-%2)100/(3:3- %4
Logical Comparison (%1 %2) Delete Al
Logical or Comparison (%61 1.7)|(%1=10.0)
Simple Comparison (%1=%2)
Loaded Model String Comp: ("%1"="<Type Loaded Mo e
Mumber of events GSUMD
Mumber of G1 events GSUMI(GT)
Mumber of R1 events GSUMIRT)
Mumber of CellTypel events GSUMI(C1)
Mumber of Unclassified ever GSUM(CD)
Mumber of Unclassified ever GSUM(CO,R2)
Sum of lin param 1 values  GSUMI:L1T)
Sum of G1 compensated par GSUM(G1:C1) < >
Ratio of G1to R1 GSUM(G1)/GSUM(RT) Eal
Mean of G1 transf param 1 (| MEAMN({G1:P1) 4
Mode of G1 P1 GMOD{G1:P1) ) ]
Median of G1 P1 GMED(GT:P1) " Edit... Replace Duplicate Up
Uarianra nf D1 in aate 71 VABE1.D7.011
< > Delete Down
Insert Help...

This adds an example Sum equation to the list. You will edit this equation so that it adds up
the CD3 cell types.

Click the Sum text in the Description field and edit it to CD3Events.

Mame  Description Format AlertOn  EquationStri
Eql CD3Events | %1+%2+%3 Off  1+1+1

This equation is set up to add three numbers with the Format of %1+%2+%3. The parts
of the equation that have % and a number are placeholders for some statistics that we want
to substitute. In this case, we will substitute the CD4 T, CD8 T, and gd T events.

Double-click the Eq1 name of the equation to edit what will be substituted for the
placeholders.
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Edit Eq1

IJse context menu to insert information.

Mame Information  Keywords
kY 1
%ad 1
%63 1

N

Items:

Cancel

Alert System...

-~

3

We'll start with the CD4 T events.
Right-click the Information field next to %1 to choose an information unit.

In the Edit Selected Information Units dialog, open the CellTypel section, select
CellTypel_Cell Type_Events, click Add, and click OK.

Edit Selected Information Units

Choose one information unit. If you choose more than one, it will only use the first.

CellTypel_Phenotype

CellTypel_Number of States
CellTypel_State Dynamic Range
CellTypel_Degree of Uniformity - INTERMNAL
CellTypel_Percent Cell Type
CellTypel_Exclusion Probability
CellTypel_Inclusion Probability Threshold

iCellTypel_Cell Type Events

CellTypel_Reduced L@-Square
CellTypel_%5election Fidelity
CellTypel_%:5tate Index Fidelity
CellTypel_State Index Label
CellTypel_Gate On
CellTypel_Gate Expression

Cellfinel (Carrelatinn Chi-Snnare

SSC-A-CD3+ CDM
100
100
1.27
288
0.00
0

ANEN

130

100

3.38

Progression (%eEve
No

R1

n

<

Select Ttems Below Ttems: 1
MName Value Name Description | Ok |
> [ Cellfypel_Zoned EM CellTypel_Cell Type Events  Total number of events in this
» | Cellfypel_Zoned TE
v [ Cellypel 4T

CellTypel_Cell Type Name coaT

CelType1_Cell Type Events

| Replace ||

Delete
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Next, let's add the CD8 T events.
Right-click the Information field next to %2 to choose an information unit.

In the Edit Selected Information Units dialog, open the CellType2 section, select
CellType2_Cell Type_Events, click Add, and click OK.

Edit Selected Information Units

Choose one information unit, If you choose more than one, it will only use the first.

Select Items Below Items: 0
Mame Value #| | Mame Description  SectionMame | OK |
> CellType2_Zone3_Stg3 Delete Al
v [ cellfype2 cpeT

CellType2_Cell Type Name CDeT

CellType2_Phenotype S5C-A- CD3+ CD(

CellType2_MNumber of States 100

CellType2_State Dynamic Range 100

CellType2_Degree of Uniformity - INTERMAL 116

CellType2_Percent Cell Type 3.04

CellTypel_Exclusion Probability 0.00

CellTypel Inclusion Probability Thresheld 0

iCellType2_Cell Type Events : 5863

CellType2_Reduced Chi-5quare 1.23

CellTypel_%Selection Fidelity 98.91

CellType?_%State Index Fidelity 2.84

CellTypel_State Index Label Progression (%:Eve

CellType2_Gate On No

CellTypel2_Gate Expression R1

CellType2_Correlation Chi-5guare 0

CellType? Events Synthesized 0 b
< > Replace Delete

Finally, we add the gd T events. CellType6 is the gd T cell type.
Right-click the Information field next to %3 to choose an information unit.

In the Edit Selected Information Units dialog, open the CellType6 section, select
CellType6_Cell Type_Events, click Add, and click OK.

Edit Selected Information Units

Choose one information unit. If you choose more than one, it will only use the first.

Select Items Below Items: 0
Name Value #| | Mame Description  SectionMame _
v [ cellfyped gd T Delete Al

CellTypet_Cell Type Mame gd T

CellTypet_Phenotype CD3+ CD4- CD14- CDE+ TC
CellTypeb_Number of States 2

CellTypeb_State Dynamic Range 100

CellTypeb_Degree of Uniformity - INTERMNAL 0,10
CellTypet_Percent Cell Type
CellTypeb_Exclusion Probability
CellTypeb_Inclusicn Probability Thre

CellTypeb_Reduced Chi-Square
CellTypeb_%Selection Fidelity
CellTypeb_Za5tate Index Fidelity

CellType6_State Index Label
CellTypeb_Gate On
CellTypeb_Gate Expression
CellType6_Correlation Chi-5Square

Progression (%Events)
Mo

R1

0

Replace

Delete
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Click OK to close the Edit Eq1 dialog.

This equation now sums up the CD4 T, CD8 T, and gd T events so that we have a total of
CD3 T events.

Let's do the same thing for the Lymphocytes. This will be another Sum type equation that
will add CD3 T, B cells, and NK cells.

Select the Sum example equation in the left listbox and click Add.
Edit the Description to Lymphocytes.
Double-click the Eq2 label to edit the placeholders.

Right-click the %1 Information field.

Open the Equations section and select Eq1:CD3Events. Click Add and click OK to use our
equation for CD3 events for the %1 placeholder.

A Equations
‘Eql:CD3Events (26715

Right-click the %2 Information field.
Select CellType4_Cell Type_Events, click Add, and click OK to use B cell events for %?2.
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Edit Selected Information Units

Choose one information unit. If you choose more than one, it will only use the first.

Select Items Below

Mame Value ()

> CellTyped_Zonel_Stg]

> [ Cellfyped Zone2_Stg2

v [ Cellfyped B
CellTyped_Cell Type Mame B
CellTyped_Phenctype S5C-A- CD3- CD1.
CellTyped_Mumber of States 100
CellTyped_State Dynarnic Range 100
CellTyped_Degree of Uniformity - INTERMAL 1.14
CellTyped_Percent Cell Type 1.76
CellTyped_Exclusion Probability 0.00
CellTyped_Inclusicn Probability Threshold 0
CellTyped_Cell Type Events 13390
CellTyped_Reduced Chi-Square 1.09
CellTyped_%eSelection Fidelity 99.37
CellTyped_%State Index Fidelity 1.93
CellTyped_State Index Label Progression (%:Eve
CellTyped_Gate On Mo
CellTyped_Gate Expression R1
CellTrned Carrelatinn Chi-Snnars n ~

< >

Right-click the %3 Information field.
Select CellType3_Cell Type_Events, click Add, and click OK to use NK cell events for %3.
Click OK to close the Edit Eg2 dialog.
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Choose one information unit. If you choose more than one, it will only use the first.,

CellType3_State Index Label
CellType3_Gate On
CellType3_Gate Expression
CellType3_Correlation Chi-5Square
CellType3 Events Synthesized

Select Items Below
Mame Value ()
CellType3_Zoned_CT Total

v [ CellType3 NK
CellType3_Cell Type Mame MK
CellType3_Phenctype CD3- CD536+ CD1:
CellTyped_Mumber of States 2
CellType3_State Dynamic Range 100
CellType3_Degree of Uniformity - INTERMAL 1.20
CellType3_Percent Cell Type 1.93
CellType3_Exclusion Probability 0.00
CellType3_Inclusion Probability Threshold 0
iCellType3_Cell Type Events (3715
CellType3_Reduced Chi-5quare 0.81
CellType3_%5election Fidelity 00,84
CellType3_%5tate Index Fidelity 50

Progression (:Eve
Mo

R1

0

] W

Tutorials

There are three more equations to create: percentages for CD3 T, Lymphocytes, and Intact

cells.

Select the %Ratio example equation from the list on the left and click Add.
Edit the Description to be CD3Percent.

Mame
Eql
Egd
Eg3

Description Format Alert
CD3Events Fal+ %02+ %3

Lymphocoytes %01+ %+ %3
&CDﬂpercen ]| 361*100/%2

N

Off 1"1001

Equation

Off [CellTypel_Cell Type Events]+ [CellTyped_Cell Type Eve
Off [Eq1]+[CellTyped_Cell Type Events]+[CellTyped_Cell Ty

This equation's format is designed to compute a percentage of the first argument to the
second. We will choose Eq1:CD3Events as the first argument and the total cells analyzed for
the second.

Double-click Eq3 to edit its placeholders.
Right-click the %1 Information field.
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Open the Equations section and select Eq1:CD3Events. Click Add and click OK to use our
equation for CD3 events for the %1 placeholder.

Edit Selected Information Units

Choose one information unit. If you choose more than one, it will only use the first.

Select Items Below

Mame Value &
> Alerts
> Cen-se'
v Equations
‘Eq1:CD3Events £ 26715
Eg2:lymphocytes 33820
Eg3:%Ratic 100
CellTypel_TnCOMGraph
CellTypel_fonel_CT Total
CellTypel_Lonel_Maive
CellTypel_Foned_CM
CellTypel_Lone3_EM
CellTypel_foned_TE
CellTypel coaT
CellTypel_Fonel_CT Total
CellTyped_fonel_Stgl
CellTyped_foned_Stgd
CellTvoed foned Stad v

2
>
2
>
2
>
2
>
2
>
>
€

Right-click the %02 Information field.

In the General Analysis section select General Analysis_Total Analyzed Events, click
Add, and click OK.

Click OK to close the Edit Eq3 dialog.
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Choose one information unit. If you choose more than one, it will only use the first.,
Select Items Below

Mame Value

> General File Info

> Raw Measurement Linear Median Yalues

> Raw Measurement Low and High Ranges

> Waste

hd General Analysis
General Analysis_Percent Unclassified 172
General Analysis_Total Cell Type Events 177939
iGeneral Analysis_Total Analyzed Events i 192882
General Analysis_Overall Uniformity 1.79
General Analysis_Murnber Of Threads a
General Analysis_Version Stamp 25 Oct 2019 14:05
AnalysisDate Fri Oct 252019
AnalysisTime 16:13:54
Live Params Alexa Fluor 438-A_
Track Statistics Mo
Mumber Of Stats 0
RequiredPararetersPresent Yes
RequiredPararetersState Yes

{ - e e o .- N

Tutorials

Since the next equation is so similar to the one we just finished, we'll duplicate it as a

starting point.
Select Eq3 in the list and click Duplicate.
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Select Ihems Below
MHame Fermat Mame Description Feemat
Surm le%24 %3 Eql CDZEvents  %1s%2+%3
Sirmple Ratia %1% Eq2 Lymiphedy %le 3
HRatic el * 100/ %2 3 CDEPercent
Complex %fateo (%1 %2)"100/(%3- %)
Logical Comiparison (%1<%2)
Logical or Compamson (312 1.7 (% 1= 10.09
Sirmple Compansen (%1=%2)
Loaded Model String Cempi (7%1°="<Type Loaded Model>")
Murniber of events G5O
Mumber of G1 events GEUM{G1)
Murmiber of R1 events GSUMIRT)

Murniber of CellTypel events GSUMICT)
Murmber of Unclassified ever GSUM{CD)
Murnber of Unclassified ever GSUM{CO,RZ)
Surm of in param 1 values  GSUM{LT)
Sum of G1 compensated par GSUM{G1:C1)

Ratio ef G1ta R1 GSLIM{G1)/GSLIMIR)
Mean of G1 transf param 1 (1 MEAN(GTP1)
Mede of GI P1 GRODG 1P

Median of G1P1 GMED{G1:P1)
Vanance of P1in gate G1 VAR(G1:P1:P1)
Covanance of P1 and P2 in ¢ VARIGTP1:PZ)

SDef G111 SDG1:P1)
CVof GIP1 CVIGLPY)
First quartile of G1+ P1 GQIGTPY)

Third quartdle of G1+ P1 GG
Quartile difference (Q3-02) « GS0{G1:P1)

Comelation Coefficient of 61 CC{G1:P1:PZ) <
Convert 100 to linear units f FTToL(P1,100) '
Geometric mean for G1 P1  FTTaL{P1,GSUM{GLP1/GSUNMIGT) Ea3
Easy Geometric mesn far 1 Geohdean(G1;P1)
Funetions FLOG{1G)+ FL10( 1)+ FEXP{) FEI0{Z)+ FSQR(4) Edit... Replace
More Functions FCUB(3)~ FBND(5,20,100) - FPWR(10,3)+ FSCRT(S)
Insert Add

Off [CellTypel_Cell Type Events]«[CellTypel Cell Type Eve
Off [Eql] ped_Cell Frpe Events]« [Cellfypel Cell

]
[Eq1]* seneral Anabysis_Total Anakyzed Events]

Alert Equatien E
Open..
Save,

Delete AY
Test Alerts
>
- k Up
Heldp....

Edit the Description to LymphocytePercent, and double click Eq4 to edit its placeholders.
We can directly edit the text of the Information column for %1 placeholder.

Click the Information column for %1.

Edit the text to read [Eq2]. This is the Lymphocyte event count equation.

Click OK.
Edit Eqd
Eq4 |Use context menu to insert information. Items: 2
Mame Information Keywords E
G —
%o 192832 [General Analysis_Total Analyzed Events] Alert System...
Help..
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Now for the last equation.
Select Eq3 in the list and click Duplicate.
Edit the Description to IntactPercent, and double click Eq5 to edit its placeholders.

We need to edit the first placeholder; the second one is correct.
Right-click the %1 Information field.

In the General Analysis section select General Analysis_Total Cell Type Events, click
Add, and click OK.

Edit Selected Information Units

Choose one information unit. If you choose more than one, it will only use the first,
Select Items Below
Mame Value o
FCS Keywords
External Information
Projects
Compensation Information
General File Info
Raw Measzurement Linear Median Yalues
Raw Measurernent Low and High Ranges
Waste
v . General Analysis
General Analysis_Percent Unclassified 172
General Analysis_Total Cell Type Events (177989
General Analysis_Total Analyzed Events 192332
General Analysis_Overall Uniformity 1.79
General Analysis_Murnber Of Threads 2
General Analysis_Version Stamp 25 Oct 2019 14:05
AnalysisDate Fri Qct 252019
AnalysisTime 16:13:54
I v Dararne Mavs ElnrAn2.n ¥
€ >

Click OK to close the Edit Eg5 dialog.
Click OK to close the Edit Information Equation dialog.

Yay! The equations we need are ready to go.

Finish the Summary Table
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Let's finish the table with six more statistics.

Right-click the Count cell next to Intact Cells.

In the General Analysis section select General Analysis_Total Cell Type Events.
v General Analysis

General Analysis_Percent Unclassified 772
iGeneral Analysis_Total Cell Type Events : 177989
General Analysis_Total Analyzed Events 192232

Click Add and click OK.

For the next two Count cells, we will use equations Eq2:Lymphocytes and Eql:CD3Events.
Since these two values will be in the next two rows, we can add them both at the same time.

Right-click the Count cell next to Lymphocytes.
In the Equations section select Eq2:Lymphocytes and click Add.
Select Eq1:CD3Events and click Add. Click OK.

Choose one or more information units to display.
If you choose more than one, the info keywords will be put
in the rows directly under the one you are editing.

Select Ttems Below Ttems: 2
ame I\lalue ta | MName | Description SectionMame
Alerts Eq2 Lymphocytes  Eguations De Al
Eql CD3Events Equations
Cen-se'
v Equations
Eq1:CD3Events 26715
Eq2:lymphocytes 33820
Eq3:CD3Percent 13.85
Eqd:lymphocytePercent 17.53
Eq5:IntactPercent 92.28

CellTypel_TCOMGraph

CellTypel_Zonel_CT Total
CellTypel_Zonel_Maive

CellTypel_Zone?_CM

CellTypel_Zone3_EM Eqi:CD3Events
CellTypel_Zoned_TE Replace = =
CellTypel coaT v

< > Down
Insert Add

In the % Cell Type column for the first three rows, type N/A.

The last three additions to the table are so simple you can just type them in!

In the %Total column for Intact Cells, type [Eq5]. This is the equation for Intact cells as
a percent of total.

In the %Total column for Lymphocytes, type [Eq4]. This is the equation for Lymphocytes
as a percent of total.

In the %Total column for CD3 T, type [Eq3]. This is the equation for CD3 T cells as a
percent of total.

Again note, your results may differ from those shown.
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Well done, that's a lot of information!

Count % Cell Type |% Total
Intact Cells 177989 N/A 92 28
Lymphocytes 33820 MN/A 17.593
CD3T 26715 N/A
CD4T 17137 100 8.88
Bolmin m EACMN 4 N4 oA

Tutorials

Adjust the size and position of the table to be centered in the page. You can also adjust the

width of the columns.

Use the Text tool to add a text object above the table, and edit it to Summary. Edit its
properties to use an 18pt font and centered alignment.

Here's the finished summary page.

¥ Verity

Iriact Cells
Lymphacyles
COaT
Co4T
Naive
CHM
EM
TE

Trags
COET
Harm'Ch
EM
TE
Gamma Della T
B Calls
Maivg
Mbarmary
W Calls

Monocyles
Classical
Man-Classical

Geanulocyles

Other

Save your Work

GemStone™ Report

% Coll Typa % Total

File: BEookar_1.00s
Summary

‘Gounl

173038 A
33390 M
26658 haia,
170ET ]
5396 6T
8634 50,66
1907 11.19
1100 8.46
736 432
5864 100
2028 14 58
713 46,35
1118 19.07
165 100
373 0
2158 6801
1015 31.90
o] 10
B457 00
5662 87 68
746 1231
136685 0
19843 hiA

BEamM
17.31
13.77
Ba3
Zan
448
0.9n
057

3.04
108
141
058

(el 1]
1465
1.12
053
.50
335
294
041
.88

10.29

Tigm Chesz 1 1118

180



GemStone User Guide

Click the Save button in the Template section of the Develop tab.

= Home Insert Option:
| | Mew ™
%
o * Cpen =
Save Read

HSEVE | File
Project Templatﬁ[é

Summary

In this last tutorial of the Develop series, you polished up the report with additional graphics
and a summary page.

On the summary page you created a large table and typed in labels for the columns and
rows. For each cell type, you copied a table from the cell type report page to the summary
page, and then copied cells from that table into the summary table. You added a few other
statistics by right-clicking a cell and picking the item from the Information tree.

In order to complete the table, you learned how to create equations. The equations added up
several numbers to give us the totals for CD3 T events, Lymphocytes, and Intact cells. Next,
you added equations that computed percentages for the newly-added summation equations.

Once the equations were created, you added them to the appropriate locations on the
summary table.

This is now a well-developed Project template to analyze files like the ones you added to it.
You can create new Projects based on this one so that you can leverage the work you have
done building this.

You are now ready to start building for your own panels. Happy developing!
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Stain Assessment

Overview

When you add a new measurement to your model, it is a good idea to evaluate how well the
staining of the new marker is working. GemStone has a stain assessment tool to help assess
the quality of a measurement, based on a cell type that is positive for the measurement and
another cell type that is negative for the measurement.

In this tutorial, you will extend the project created in the Develop series of tutorials to include
stain assessment for several measurements.

Prerequisites
This tutorial continues to build the Project that was started in the following tutorials:

Develop: Starting a New Project from Scratch

Develop: Adding Cell Types to the Project

Develop: Analyzing Subsets

Develop: Exploring with Cen-se'

Develop: Additional Exercises

Develop: Finishing the Project

Start GemStone

Start Gemstone by following the instructions in the Installation and Setup of GemStone
section.

Open the Project

Open the "New Project Tutorial" Project that you created in the previous tutorials by selecting
it in the Project dropdown list.

i |New Project Tutorial . ~
Mew ] Develop
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Click the Develop checkbox to enable develop mode.

19 e Project Tutorial w
Mew  [4] Gevelop

Project

Analyze a File

Double-click the first file in the batch list. A dialog of choices will be displayed.
Click Analyze to reanalyze the file with the latest model template revisions.

— 8 Fielof3
Status

CellTypel_Zonel_CT Total_Zonelab

FileMame

CT Total
CT Total

lor_2.fcs

5 GemStone for Windows

There is a saved PDF report and analysis document for this file.

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

Open PDF Open G5 Cancel
B

Create a Stain Assessment report page

Click the Add Page button next to the last page tab.

Maono Grans Cen-se +

Right-click the new page and choose Rename. Type Stain Assessment for the page name.
Jono Grans Cen-se Stain Assessment L+ ]
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Adding a histogram

Let's add a 1P plot to the stain assessment page that will compare the CD3 staining between
the CD4 T and B cell types.

Click the Histogram report tool button.

Click and drag on the report to define the histogram size and location. Alternatively, you can
press Shift and click the mouse where you want to add the graphic on the report.

A menu of cell types will be displayed. Choose CD4 T for the cell type.
Other Events
Co4T
Co8T %
NK
B
MMono

gdT

Grans

If you need to adjust the size or position of the histogram, click the white space of the axis
area and use the handles to make adjustments.

Click the X-axis label and choose CD3.
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& & @
CD4T
CD4T:CT Totd
=
=
)
=
@
=
‘s g ’
L
o - = T T T T T
2000 4000
SSC_P e AN
o 4 Transformations...
SSC-A
CD3 [k
CD4
CcD8

Overlaying Populations in the Histogram
We want to compare CD3 between the CD4 T and B cell type. The B cells should not express

CD3, so it will serve as a good, negative control. The histogram can overlay populations
from different cell types, so it will serve the purpose nicely.

Double-click in the histogram plot area. The Edit Graphic Options dialog is displayed.
Enable the Scale Plots and the Staining Assessment options.
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Edit Graphic Options

® General i Undassified @ CTTotal ® 4T @ cpaT @ nK ® gl

Mame Value

Background Color Ijl Set color for the background of all plots
X Grid Lines b4 on Check to show the X grid lines,

Y Grid Lines [ on Check to show the ¥ grid lines.

Grid Line Width 0 Grid line width in points. (0 to 10)

Grid Line Style V|Grid line style.

Grid Color ‘:'| Set the color of the grids

Grids On Top L] off Check to draw grid on top of plots,

Choose Populations | Choose... | Click to choose populations,

Resolution 100 Choose the histogram resolution. (2 to 10000)

¥ Auto Zoom L] off If checked, zoom into the histograrms where there is dat
Fill Style i ~ | Choose the fill style.

Transparency 40,00 Choose the transparency. (0,00 to 100.00)

Scale Plots 1 On If true will scale all plots to maximum scale.

Smooth Plots 0.00 If =0.0, smooth all plots with the shown sd, (0,00 to 5.00]

Staining Assessment Analyzes the first two active histograms (see *'s in legen

Positive Colar If stain assessment is turned on, use this color for the po

Megative Color If stain assessment is turned on, use this color for the ne

Peak Triangles L] off If checked show the found peak triangles.
Peak Polygons L] off If checked show the found peak polygons.
Maedel Projection L] off If checked show the model projection.
Smoothed Data Projection L] off If checked show the smoothed data projection.
< >
ok | concdl | reb || Defaut

Click the Choose button for Choose Population in the Selection section of the dialog.

Choose Populations | Chooseq. Ol

Check CT Total and B cell type, and make sure all others are unchecked as shown below. CT
Total in this case means the all events in the CD4 T cell type.
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Edit General

Items: 14
UszerMame  Enable I QK |
Unclassified [ | Off Open...
CT Total 1 on
Maive L] of SAVE...
CM L] off :
Properties...
EM [ off PE
TE O] off
Other Events [] Off
coeT O] off
NK [ off
On
Mono ] off
gd T O] off
Grans O] off
Animation [ ] Off
B
Edit... Delete
Properties...
Help...
Click OK.

Click OK again to close the Edit Graphic Options dialog.

On the Develop tab, click Classify to reanalyze the data and perform the stain assessment.
3 2

XN /-

Classify Auto

At this point, the new histogram shows an overlay of CD4 T and B cells for the CD3
measurement.
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cD4aT
Extremely Good (B=5.3)

B:CT Totd

1000

Frequency

IIIII| LI IIIII| LI IIIIIII LI
-10° 10° 10° 10°
cCD3

In the plot we can see that there is excellent separation between the positive and negative
distributions. The text indicates "Extremely Good (8=6.3)". Your result may be slightly
different. Let's take a look at what this assessment means.

Stain Assessment

When a histogram overlays a measurement from different cell types and you check the Stain
Assessment option, GemStone performs additional calculations on the populations in the
histogram. This system is based on a statistical approach to computing the difference
between two populations, called Strictly Standardized Mean Difference (SSMD). The
SSMD can be estimated as

P Chp &
1.432&1;'53; + 5%

where Xp, Xn.8p, 8N are the medians and median absolute deviations in the positive
and negative controls, respectively. These are indicated in the graphical display.
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co4aT
Extremely Good (B=6.3)

Deviations BiCT Totd

Medians

1000

Frequency

IIIII| 1 T IIIIII 1 1 IIIIII| 1 T
-10°0 10° 10° 10°
CcD3

The result of the equation is a unit-less number that expresses degree of difference. A look-
up table is used to map the number to explanatory text, such as "Extremely Good". Values
greater than 2.0 are strong, values between 2.0 and 1.0 are moderate, and values less than
1.0 are weak. With the CD3 measurement in this example, the staining is working very well
to separate the positive and negative populations.

For more information on SSMD, review this Wikipedia article:
https://en.wikipedia.org/wiki/Strictly standardized mean_difference

You can add as many stain assessment histograms as you need to your reports. For each
measurement, choose a cell type that is the best "positive" and another cell type that should
be "negative" for the measurement. In the absence of a negative cell type, you can use the
Unclassified events as the negative population.

Save your Work

Click the Save button in the Template section of the Develop tab.

= Home Insert Option:
[ ] NEW -
 }
t * Cpen = =
Save Read

HSB“E | File
Project Templana[é

Summary
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In this tutorial, you evaluated the quality of the CD3 staining using the histogram to overlay
CD4 T and B cells. You enabled the stain assessment and selected a positive and negative
population for the measurement.

For quality control purposes, you can create a stain assessment plot for each stain in your
panels to verify that the stains are working correctly. The key for this approach is to identify
one cell type that should be strongly positive for the stain and another that should be
negative for the stain. Unclassified events can also be used in some cases as the negative
population.

The stain assessment information can also be added to the database of results.
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Reference

File tab
Home tab
Insert tab
Options tab
Develop tab

Help tab
Batch
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File tab
File Tab
File tab in Run mode File tab in Develop mode
Home Insert Help Home Insert Optior
®  MNew Project ®  Mew Project
&  Open Project ’ &  Open Project
Y Save Project XY Save Project
" Clean Project | I=) Save Project As
-» -
Clean Project
& Archive Project * -
- . 5 x Delete Project
& Search Archive |
: ] % Archive Project
H Save PDF Report -
— . s Search Archive
= Print Report
" 4 Save PDF Report
Open Report Template
i *™  Print Report
H Save Report Ternplate
) *  Open Report Template
= Printer Setup \
Save Report Ternplate
< Exit
= Printer Setup
x Preferences
“J Eit

New Project
Open Project
Save Project
Save Project As

Clean Project

Delete Project
Archive Project

Search Archives

Save PDF Report
Print Report
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Open Report Template
Save Report Template

Printer Setup
Preferences

Exit (Quit
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New Project

.||.||.
Mew

This command creates a new Project. The command appears in the File menu and on the
Home tab.

The New Project dialog is displayed.

Based on: None w

Project Name: | 18-color Panel |

Location: hemStcrnehGemStone 2.0.gsw\Project LiI:rrar"_l,F\.| Browse...

Gance

The new Project can be based on any existing Project in the Project Library, or it can be a
completely new Project, not based on any Project. When you select a Based on Project, the
suggested Project Name for the new Project will update.

The location for the Project can be changed with the Browse button. However, it is
recommended to create methods in the Project Library folder, which is the default location.

See also:
What is a Project?
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Open Project

File Home Insert 4
®  Mew Project
Open Project
1 save Project %

T . .
M Save Project As

This command opens a Project from disk. The command appears in the File menu.

The standard file open dialog is displayed to choose a Project. Navigate to the Project folder
with the dialog and select it. The Project will be opened.

See also:
What is a Project?

Project List
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Save Project

]
Save

The Save Project command re-saves the current Project. The command appears in the File
menu and on the Develop tab.

Use this command when you have changed the batch scripts, database format, or model
template used in the Project.

The Save Project As command (Develop mode) displays a dialog that allows you to type a
new name and location for the Project. All content from the original Project is copied to the
new Project name and location.

See also:
What is a Project?
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Clean Project

Yo
o1

This command cleans output files from the Project folders. The command appears in the File
menu

The Clean Project dialog is displayed.

Clean Project: Wisconsin Cytometry Course

Select the folders that you want to dean from "Wisconsin Cytometry Course".
Files will be deleted from these folders.

Items: 7
Mames ILI

Original FCS files On Cancel
Exported FCS files On

Synthesized FCS files [4] On Select Al
Fitted Models On Deselect Al
Graphics On

PDF Reports On

Batch List On

This command acts on files in the current Project, which is displayed in the title bar. Select
the files that you want to remove from the Project using the check boxes in the list:

Checkbox

. Description Location
Option
O_ngmal FCS [FCS ﬁl_es that were added to the Project for FCS Files/Original folder
files analysis.
E_xported FCS FCS files that cr_eated by a process in the Project FCS Files/Exported folder
files (e.g. clean-up files).

Synthesized FCS files that created by synthesized data in the

ECS files Project. FCS Files/Synthesized folder
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A fitted model can be saved for each FCS file

Fitted Models Fitted Models folder

analyzed.
Graphics Graphics can be saved for each FCS file analyzed. Graphics folder
PDF Reports PDF reports can be saved for each FCS file PDF Reports folder
analyzed.
. The entries in the batch file list on the left side of Entries are removed from
Batch List o ;
the main window. the list.

After selecting the items you want to clean (remove), click the OK button to perform the
operation.
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Delete Project

The Delete Project command is only available in Develop mode. This command displays a
confirmation dialog.

T Delete Project

0 Continuing will delete all files associated with the project.

Are you sure you want to delete this project?

es Mo

Choose Yes to confirm that you want to delete the Project and all of its content. Choose No
to cancel the action.
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Archive Project

.||.||.
ZIp

This command allows you to archive a Project to a zip file on disk. The command appears in
the File menu.

It displays the Archive Project dialog.

Archive Project

Project to Archive: | 16-color demo v
Archive Name: | 16-color demo 2019-Aug-13.7ip |
Location: lEemStonefGemStone 2.0.gswifArchived Prcr]'ect5| Browse...
Tags: |Cytek Experiment 25 |

FCS file names are automatically included as tags.

Cancel

An archive is a Zip file that contains the entire Project folder and file structure. It is useful
for storing an experiment prior to deleting it from the Project Library.

Select the Project you want to archive from the Project to Archive drop-down. The current
Project is selected by default. When you select a Project, the suggested Archive Name will
update.

The location for the Project can be changed with the Browse button. Be sure to choose a
location that has enough disk space to store the archive.

Tags are words that you can enter to describe the experiment, the archive, or other
elements you want to search for. Tags can be used in the Search Archives dialog to find a
particular experiment that has been archived.

After filling in the information fields, click the Save button to initiate the archive operation.
Depending on the size and number of files in the Project, it may take some time to complete.

See also:
What is a Project?
Search Archives
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Search Archives

This command allows you to search for an archived Project based on file names and tags.
The command appears in the File menu.

The Search Archives dialog is displayed.

T Search Archives

Fillin keywords to search for, then click Search.

Tags: “ |

Project name: | |

Archive name: | |

D Date ProjectMame ArchiveMarme Tags

] 2019-Aug-13 16-color demo 16-color demo 2019-Aug-13.zip  Cytek Experiment 25 16-color_1.fcs 16

Extract Cancel

This dialog allows you to search for archived Projects that match the criteria you enter.

Tags are words that you entered in the Archive Project dialog when the archive was created.
You can also enter FCS file names as tags.

If you know the name of the Project that was archived, you can enter that in the Project
name field. Similarly, you can enter the Archive name if you want to filter results on that.

After filling in the fields at the top of the dialog, click the Search button. The database of
archived Projects will be search for matches, and matching results will be shown in the table.

Select an archive from the list of results and click Extract to extract the archive back into
your Project Library folder. This will make the Project and all of its files available to the
program again.

Click Cancel to close the dialog.

See also:
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What is a Project?
Archive Project
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Save PDF Report

Iy

This command allows you to save a PDF version of the report. The command appears in the
File menu.

The command displays the standard file save dialog. Navigate to the location where you
want to save the report, enter a name, and click the Save button to complete the command.
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Print Report

This command allows you to print the report. The command appears in the File menu.
The Print dialog is displayed. Select appropriate options for your printer, and click Print to

complete the command.
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Open Report Template

Open Report Template

This command allows you to open a report template with a different report layout. The
command appears in the File menu.

The command displays the standard file open dialog. Navigate to the location of the report
template, select it, and click the Open button to complete the command.

Note, the report will become the current report until a new model template is opened, a new
Project is selected, or the program is closed. To make the report template part of an analysis
method, the model template must be resaved after opening the report template. This will
make the reporttemplate part of the mode/template.
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Save Report Template

[ Save Report Template

This command saves the current report as a report template so that it can be used with a
different model. The command appears in the File menu.

The command displays the standard file save dialog. Navigate to the location where you
want to save the report template, enter a name, and click the Save button to complete the
command.
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Printer Setup

rF

This command allows you to set up the printer that GemStone will use. The command
appears in the File menu.

The command displays the standard printing dialog, which may vary in features and
appearance depending on the operating system.
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Exit (Quit)

This command closes the program. It is Exit on Windows versions, and Quit on the Mac. It
appears in the File menu.
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Home tab

Home Tab

File Home Insert Help

= dea | °!
i-l Copy 16-color demo
Paste ‘ Mew D Develop
Clipboard Project
Clipboard Project
Paste New Project
Cut Project List
Develop
Copy Checkbox

1+ X = 0000

‘ Add Remove StartAt ‘ Run  Mext
FCS Files

FCS Files

Add FCS Files
Remove FCS
Files

Start At

Processing

Processing
Run
Next
Auto
Stop

A 1
-
Auto  Stop ‘ Open Save

Analysis Document

Analysis
Document
Open

Save

* Some commands may be hidden when the software is running in Compliance mode.

209




Reference

Paste

i
[l

=

Paste

The command pastes text or graphics onto the current page of the report or cell type. It
appears on the Home Tab.
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Cut

The command cuts the currently selected text or graphics from the report or cell type. It
appears on the Home Tab.
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Copy

B

The command copies the currently selected text or graphics from the report or cell type to
the clipboard. It appears on the Home Tab.
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New Project

.||.||.
Mew

This command creates a new Project. The command appears in the File menu and on the
Home tab.

The New Project dialog is displayed.

Based on: None w

Project Name: | 18-color Panel |

Location: hemStcrnehGemStone 2.0.gsw\Project LiI:rrar"_l,F\.| Browse...

Gance

The new Project can be based on any existing Project in the Project Library, or it can be a
completely new Project, not based on any Project. When you select a Based on Project, the
suggested Project Name for the new Project will update.

The location for the Project can be changed with the Browse button. However, it is
recommended to create methods in the Project Library folder, which is the default location.

See also:
What is a Project?

213



Reference

Project List

This control is used to select and open a Project from the Project Library. It appears on the
Home tab.

MC HIMP 11-Mow-2017
Working with TriCOM
MC HIMP Add Markers
MC HIMF
' MC HIMP 11-Nov-2017
Method Run Tutorial

This is the quick and easy way to select a Project for analysis - simply open the list by
clicking the down arrow and select the method you want. The Projects that are shown in the

list are the ones that exist in your Project Library folder. If you need to open a Project that is
not in the Project Library, use the Open Project command.
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Develop Check box

E'-.-'Elcup

This control is used to enable development tools for Projects. The checkbox appears on the
Home tab.

*Note, this option may not be available, depending on the user rights for your account and
the version of the software that you have.

In Develop mode, GemStone displays additional ribbon tabs Options and Develop that are
used for model design and developing new Projects.
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Add FCS Files

+

Add

This control is used to add FCS files to the batch to be analyzed by the current Project. The
command appears on the Home tab.

The Select FCS Files dialog is displayed, which is a standard file open dialog. You can choose
one or more files in the dialog, and then click Open to complete the command. The files will
be validated as FCS files, and then added to the batch list.
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Remove FCS Files

X

Remowve

This control is used to remove files from the batch. The command appears on the Home tab.

If files are selected in the batch list, those files will be removed from the batch. They will not
be deleted from disk.

[} AT IR R R Ve e e | I__"'U [N I W T Ry W T B Vsl

v L1 20170728 04 Bloed 1 Lye DOM20170719 H2
v L1 20170728 05 Bloed 2 Lye DOM20170724 H2
v L1 20170722 06 Bloed 3 Lye DOM20170724 H2
A
2
2
2

v L3 20170719 04 Lyo DOM 20170710 H215_01 1
v L2 20170721 04 Blood 1 Lye DOM20170711 HZ
v L2 20170721 05 Blood 2 Lyo DOM20170720 HZ

If no files are selected in the batch list, a//files will be removed from the batch. Files will not
be deleted from disk.
L1 20170728 04 Blood 1 Lyo DOM20170719 H:
L1 20170728 05 Blood 2 Lyo DOM20170724 H:
L1 20170728 06 Blood 3 Lyo DOM20170724 H:
L2 20170682105 H215 Amazon Whole Blood ir
L2 20170630 05 Lye in-house Whole Blood H:
L2 20170712 03 Bleed 1 Lyo H%_m_ﬂ {Dono
L2 | 20170714 04 Blood 1 Lyo DOM20170623 H:
L2 | 20170714 05 Blood 2 Lyo DOM20170711 H:
L2 20170719 04 Lyo DOM 20170710 H215_01_
L2 20170721 04 Blood 1 Lyo DOM20170711 H:
L2 20170721 05 Blood 2 Lyo DOM20170720 H:

L L L N LT N L
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Start At

[

Start At

This control is used to set the first file to be analyzed by the current Project. The command
appears on the Home tab.

This is a convenience command that allows you to choose any file in the batch list as the
starting point for processing. Any files before that item in the list will be ignored. Select the
file you want to start with in the batch list, then click the Start At button to set it as the

starting file.
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Run

=

Run

This control is used to run the analysis on the current file in the batch list. The command
appears on the Home tab.

The command initiates the batch script associated with the current file in the file

list. Typically, this involves opening a model template, opening the FCS file, and analyzing
the file with the template. It may also include generating output, such as graphics and print
outs.
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Next

Q

Mext

This control is used to move to the next file in the batch list and analyze it. The command
appears on the Home tab.

220



GemStone User Guide

Auto Advance

Qo

Auto

This control is used initiate auto-advancing through the batch list. The command appears on
the Home tab.

This command is designed for unattended, unsupervised analysis of a batch of files. When
auto-advancing, the program analyzes a file in the batch list according to its associated
script, and then moves to the next file. It repeats this process until it reaches the end of the
batch list, or the user clicks the Stop button.

See also:
Stop
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Stop

O

Stop

This control is used stop auto-advancing. It can also cancel any current analysis process.
The command appears on the Home tab.

With this command it triggered, the program will stop its current analysis process as quickly
as possible. This includes auto-advancing, analyzing a file, computing a Cen-se plot, and
many other operations.
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Open Analysis Document

&

Open

This control is used to open a previous analysis that was saved as an analysis
document. The command appears on the Home tab.

This command displays the file open dialog to select an analysis document to open.
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Save Analysis Document

=1

H Save Document Ctrl+5
FA Save Document As |

This control is used to Save an analysis document. The command appears on the Home tab.

Click the button to trigger the default action, or click the down arrow to see a list of Save
actions.

Save Document Saves the analysis document with the same name.

Save Document

As Displays the file save dialog to save the document with a new name.

When you select a command from the down arrow menu, that command becomes the new
default action for the button.
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Insert tab
Insert Tab
File Home Insert Options Develop Help
BCO4 s == &
%A/\DOLL_L_I-LE ios - lee E= g%
Select Text Line  Arrow Rectangle Ellipse Overlay Table Legend TriCOM  Design  Cen-se'
Text Shapes Plots ‘ Tables ‘ Statistics
Select Text Shapes Plots Tables Statistics*
Selection Insert ) Insert
too| T—ext Insert Line Insert 1P Graph Insert Table T—riCOM
Insert Arrow  Insert 2P Graph Insert EP _Inse_rt
Legend Design
Insert Insert Expression Insert Cell Insert Cen-
Rectangle Profile Plot Type Legend se
Insert Insert Overlay Insert Stage
Ellipse Plot Table

* Note, the Statistics panel is only displayed when the program is in Develop mode. Develop
mode is enabled from the Home tab.
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Text
Text

This tool allows you to create text objects on the report or cell types. It is found on the
Insert tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create a text
object. Then edit the text on the object. Double-click the object to edit its properties.

Text Properties

Marmne Value | Ok I
Label Text This is a text box, Cancel
Text Color S
Label Font Sample...

Alignment Centered
Word Wrap On
Text Margin 3
Rectangle
Fill color €
Fill style [ -
Transparency I
Pen color
Pen style -
Pen width 1 v|
Rotation Angle  (0.00
Help...

Label Text
Text to be displayed by the label

Text Color
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Color of the label's text
Label Font

Font of the label's text
Alignment

Alignment of the label's text (top left or centered)
Word Wrap

Check to perform word wrapping.
Text Margin

Space between the edge of the object and the text. (0 to 10)
Rectangle Fill color

Color of the fill
Fill style

Style of the fill
Transparency

Amount of transparency (0 to 100)
Pen color

Color of the outline
Pen style

Style of the outline
Pen width

Width of the outline in pixels
Rotation Angle

Rotation angle, from -360.0 to 360.0 degrees
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Line
Line

This tool allows you to create line objects on the report or cell types. It is found on the
Insert tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create a line
object. Double-click the object to edit its properties.

Line and Arrow Properties

Mame Walue Ok

Arrows Maone - Canicel
Arrow head size 32

Line width

Reset

Fill color

Fill style
Transparency

-

Pen colar

Pen style
Pen width

Rotation Angle 33343 I—l
Help...

=]
<]

Arrows

Number of arrow heads: none, one, or two
Arrow head size

Size of the arrow heads. (0 to 100)
Line width

Width of the line in pixels. (0 to 100)
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Fill color

Color of the fill
Fill style

Style of the fill
Transparency

Amount of transparency (0 to 100)
Pen color

Color of the outline
Pen style

Style of the outline
Pen width

Width of the outline in pixels
Rotation Angle

Rotation angle (-360.0 to 360.0 degrees)
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Arrow

N

Arrow

This tool allows you to create arrows on the report or cell types. It is found on the Insert tab
of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create an arrow
object. Double-click the object to edit its properties.

Arrow properties are the same as Line properties.
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Rectangle

[]

Rectangle

This tool allows you to create rectangles on the report or cell types. It is found on the Insert
tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create a rectangle
object. Double-click the object to edit its properties.

Rectangle and Ellipse Properties

Mame Value | K |

Shape Rectangle - Cancel
Fill color o
Fill style [ -
Transparency I
Pen color
Pen style i
Pen width 1 v
Rotation Angle 0.00

% RectangleCoords  Left: 39.00 Right: 308,00 Top: 457.00 Bottor: 590.00 Help...

Type of shape: Rectangle or Ellipse

Shape

Type of shape: Rectangle or Ellipse
Fill color

Color of the fill
Fill style

Style of the fill

231



Reference

Transparency

Amount of transparency (0 to 100)
Pen color

Color of the outline
Pen style

Style of the outline
Pen width

Width of the outline in pixels
Rotation Angle

Rotation angle (-360.0 to 360.0 degrees)
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Ellipse

O

Ellipse

This tool allows you to create ellipse on the report or cell types. It is found on the Insert tab
of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create an ellipse
object. Double-click the object to edit its properties.

The properties for the ellipse are the same as the Rectangle properties.
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1P Graph

1P Graph

i

1P

This tool allows you to create a 1P graph on the report or cell types. It is found on the Insert
tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

The 1P graph displays a histogram for a selected measurement.

CD4T
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The name of the cell type is displayed at the top of the plot.
Click the X-axis label to select a different measurement; a menu of choices will be displayed.

Tools to manipulate the plot appear on the right edge of the plot window when the mouse is
over the plot. See 1P Graphics toolbar for a description of each tool.

Context menu

The context menu can be displayed by right-clicking on the object.

Edit Graphics

234



GemStone User Guide

Displays the Graphic Options for 1P Graphs dialog.

Edit Frame

Displays the Edit Frame dialog.

Show Unclassified

Toggles showing/not showing the unclassified events in the plot

Copy

Copies the object to the clipboard.

Save

Displays the standard Save dialog to save the graphic object to disk.
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1P Graph

i

1P

This tool allows you to create a 1P graph on the report or cell types. It is found on the Insert
tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

The 1P graph displays a histogram for a selected measurement.
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The name of the cell type is displayed at the top of the plot.
Click the X-axis label to select a different measurement; a menu of choices will be displayed.

Tools to manipulate the plot appear on the right edge of the plot window when the mouse is
over the plot. See 1P Graphics toolbar for a description of each tool.

Context menu

The context menu can be displayed by right-clicking on the object.

Edit Graphics

Displays the Graphic Options for 1P Graphs dialog.
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Edit Frame

Displays the Edit Frame dialog.

Show Unclassified

Toggles showing/not showing the unclassified events in the plot

Copy

Copies the object to the clipboard.

Save

Displays the standard Save dialog to save the graphic object to disk.

237



Reference

Graphic Options for 1P Graphs

General Options tab
Background, Grids, and Colors
Background Color

Choose a color for the background of the plot.
X Grid Lines

Enable this option to show grids for the X-axis. Grid lines will appear for each major tic on
the axis.

Y Grid Lines

Enable this option to show grids for the Y-axis. Grid lines will appear for each major tic on
the axis.

Grid Line Width

Enter a value for the width of the grid lines. The default, 0, creates the narrowest possible
line that the screen (or printer) can draw.

Grid Line Style

Choose a line style for grid lines.
Grid Color

Choose a color for grid lines.
Grids On Top

Enable this option to draw grids on top of the other graphics in the plot. When the option is
unchecked, grids are drawn behind the other graphics.

Selection

Choose Populations
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This option provides a quick way to select other cell types to overlay on this 1P graph. A
dialog is displayed with a list of cell types, which can be enabled and disabled for the graph.

Graphics
Resolution

Enter the resolution for this histogram.
X Auto Zoom

When enabled, the x axis is zoomed to eliminate empty channels on the low and high ends of
the plot.

Fill Style
Choose a fill style for the plot.
Transparency

Enter a transparency setting for the plot, where 0.00 is opaque and 100.00 is completely
transparent.

Scale Plots
When enabled, all plots are scaled so that their highest values are full scale.
Smooth Plots

When enabled, all plots are smoothed.

Staining Assessment
Staining Assessment

When enabled, staining assessment information is displayed on the 1P graph, comparing the
measurement in the selected cell type with the first overlaid cell type.

Positive Color
Select a color for the positive population in the stain assessment plot.
Negative Color

Select a color for the negative population in the stain assessment plot.
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Peaks and Projections
Peak Triangles

Enable to show peak locations on the plot.
Peak Polygons

Enable to show peak polygons on the plot.
Model Projections

Enable to show model projections on the plot.
Smoothed Data Projections

Enable to show data projections on the plot.

Other Tabs

A tab is show for each Stage defined in the current cell type, as well as for each of the other
cell types. These can be co-plotted on the plot.

Enable

Check this box to include the population on the plot.
Customize Properties
Customize

Enable this to customize fill and transparency for the object
Fill Style

Choose a fill for the population
Transparency

Choose a transparency for the population.
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Animation
Enable

When this option is enabled and the Animate property is enabled for the cell type, this 1P
graph will display animation cursors.

Animation Source
When Animation is enabled, it can position its cursors based on either Mean Data or Model
Data. Mean Data uses the mean for the classified events at each state index. Model Data
uses the model position based on Control Points at each state index.

Color
Choose a color for the animation cursors.

Line Width

Choose a line width for the animation cursors.
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Edit Frame

This command edits properties of the object's frame.

Edit Properties for CD4

Mame Value ILI
 Savelmage Cancel
Flagte 5 Off
ag to Save U S
Subfolder
Posttonandsze Com
X Position 2.58 Save...
% Position 1.42
X Size 295
Y Size 3.14
Show Title On
Title Font Sample...
Cutline color
Dutline width -1
& Cell Type CellTypel
Help...
Save Image
Flag to Save

Check to flag this object for saving its image when the file is analyzed.

Subfolder

Type in the subfolder name to store its image. Must be created in the canvas image folder.

Position and Size
X Position

Enter the x position in inches.
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Y Position

Enter the y position in inches.
X Size

Enter the x size in inches.
Y Size

Enter the y size in inches.

Other
Show Title
Show the title of the object.
Title Font
Font of the title
Outline Color
Color of the object's border
Outline Width
Line with of the object's border(-1 to 20). A value of -1 turns off the border.
Cell Type
For objects that are associated with a specific cell type, this property shows the cell type.
Name

This is the internal name of the object that cannot be edited. It is used to uniquely identify
the object.

Actions
OK

Click this button to accept the changes and close the dialog box.
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Cancel
Click this button to discard any changes and close the dialog box.
Reset

Click this button to reset the object's properties to default values.
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1P Graphics toolbar

The 1P Graphics toolbar is located on the right side of each 1P histogram object and is
displayed when the mouse moves over the object. It provides tools useful for working with
the object.

K Selection  Use this tool to select, move, and size objects in the object.
&, Zoom Use this tool to define the portion of the object to zoom-in on.
Click and drag to surround the area that you want to zoom.
2, Cancel Click this tool to cancel out of zoom and return to normal viewing.
zoom
4 Edit Edits the graphics settings for this object.
Graphics
d Create 1p  Use this tool to define a 1P region on the histogram. The region
Region can be used for gating or to color unclassified events.
After selecting this tool, click and drag on the histogram to define
the region.
O  Rectangle yse this tool to create a rectangle object on the histogram.
A Label Use this tool to create text on the histogram.
¥ Flag to Check this option to save the graphic after analysis.
Save
Graphic
View in Click this tool to view the object in a dialog window.
dialog
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2P Graph

2P Graph

|2

2P

This tool allows you to create a 2P graph on the report or cell types. It is found on the Insert
tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

The 2P Graph displays a correlated plot for two parameters.
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The X-axis of the plot shows intensity of a selected measurement, and the Y-axis shows the
intensity of another.

Click the axis label to select a different measurement; a menu of choices will be displayed.

Tools to manipulate the plot appear on the right edge of the plot window when the mouse is
over the plot. See 2P Graphics toolbar for a description of each tool.

Context menu

The context menu can be displayed by right-clicking on the object.
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Edit Graphics

Displays the Graphic Options for 2P Graphs dialog.

Edit Frame

Displays the Edit Frame dialog.

Auto Zoom

When enabled, the plot is zoomed to exclude empty channels.

Show Unclassified

Toggles showing/not showing the unclassified events in the plot.

Show State Vectors

Toggles showing/not showing the state vectors in the plot.

Show Surface

Toggles showing/not showing a surface plot.

Copy

Copies the object to the clipboard.

Save

Displays the standard Save dialog to save the graphic object to disk.
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2P Graph

I

2P

This tool allows you to create a 2P graph on the report or cell types. It is found on the Insert
tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

The 2P Graph displays a correlated plot for two parameters.
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The X-axis of the plot shows intensity of a selected measurement, and the Y-axis shows the
intensity of another.

Click the axis label to select a different measurement; a menu of choices will be displayed.

Tools to manipulate the plot appear on the right edge of the plot window when the mouse is
over the plot. See 2P Graphics toolbar for a description of each tool.

Context menu

The context menu can be displayed by right-clicking on the object.

Edit Graphics
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Displays the Graphic Options for 2P Graphs dialog.

Edit Frame

Displays the Edit Frame dialog.

Auto Zoom

When enabled, the plot is zoomed to exclude empty channels.

Show Unclassified

Toggles showing/not showing the unclassified events in the plot.

Show State Vectors

Toggles showing/not showing the state vectors in the plot.

Show Surface

Toggles showing/not showing a surface plot.

Copy

Copies the object to the clipboard.

Save

Displays the standard Save dialog to save the graphic object to disk.

249



Reference

Other Options for 2P Graphs

General Options tab
Background, Grids, and Colors
Background Color

Choose a color for the background of the plot.
X Grid Lines

Enable this option to show grids for the X-axis. Grid lines will appear for each major tic on
the axis.

Y Grid Lines

Enable this option to show grids for the Y-axis. Grid lines will appear for each major tic on
the axis.

Grid Line Width

Enter a value for the width of the grid lines. The default, 0, creates the narrowest possible
line that the screen (or printer) can draw.

Grid Line Style

Choose a line style for grid lines.
Grid Color

Choose a color for grid lines.
Grids On Top

Enable this option to draw grids on top of the other graphics in the plot. When the option is
unchecked, grids are drawn behind the other graphics.
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Graphic Options for 2P Surface

This set of properties appears on the Surface tab in the dialog used for editing a 2P graph.
You can view and edit these properties by double-clicking a plot or by right-clicking and
choosing Edit Graphics.

Surface graphics offer a smooth, color transition that helps visualize the density of events,
similar to color density or color gradient plots.

Enable
Check to enable surface graphics.
Mixing Color

Choose the color to mix with the stage color to show cumulative probability.
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Graphic Options for 2P Dots

This set of properties appears on the "Dots" tab in the dialog used for editing a 2P graph.
You can view and edit these properties by double-clicking a plot or by right-clicking and
choosing "Edit Graphics".

Enable
Check this option to display dots and other graphics from this tab.

Auto Size

Enable this option to allow the program to determine the best dot size, based on the current
size of the plot and other factors.

Dot Size
This field displays the current size of dots in points; a point is 1/72 inches. To set a specific
size for the dots, uncheck the Auto Dot Size option and enter a value between 0.0 and 10.0
for Dot Size.

Show All Dots

Enable this option to display dots for all events. If this option is unchecked, the system will
use the value in Desired Dot Number.

Number

If Show All Dots is unchecked, the system will use the value in Desired Dot Number to
determine the number of dots to display in the plot.

Maximum Number
This field sets a limit on the number of dots that will be drawn.
Auto Zoom

When enabled, the each axis is zoomed to eliminate empty channels on the low and high
ends of the plot.

Surface Outliers

This value controls how dots are included for display in the plot. Enter 1.0 to include all dots.
Enter 0.05 to include only the outermost 5% of dots.
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Heat Map

When enabled, dots are colored to form a heat map of intensity.

Other Populations
Cell Types

This option allows dots from other cell types to be display in the plot.
Unclassified

Enable this option to display dots for unclassified events.
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Graphic Options for 2P Vectors

This set of properties appears on the "State Vectors" tab in the dialog used for editing a 2P
Graph. You can view and edit these properties by double-clicking a plot or by right-clicking
and choosing "Edit Graphics".

State Vector arrows allow you to track the progression information in the context of two,
correlated measurements. Each arrow represents the same number of states in the
progression, so the length of arrows give an impression of the relative speed of transitions.
Longer arrows indicate more rapid state transitions; shorter arrows suggest that there is not
much change occurring.

Enable

Check this option to display arrows showing the state progression in the 2P histogram.
Number

Enter the number of state vectors to display.
Source

Choose "Mean Data" to position the state vectors based on the mean of the classified events.
Choose "Model Data" to position the vectors based on the model positions.

Mode
Arrows can be drawn based on number of events or by stage boundaries.
Outline Color
Choose the color for the border of the vectors.
Line Width
Enter the line width to use for the perimeter of the arrow.
Head Height
Enter the height of the arrow head.
Shaft Height
Enter the width of the arrow.

Head Proportion
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Enter the proportion of the arrow head height to head width. Values greater than 1.0
produce elongated arrow heads.

Angle Indent
This value controls the angle for the base of the arrow head. Enter 0.0 for a square base.
Other Populations

This value determines whether vectors from other cell types will be drawn on this plot.
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2P Animation

This set of properties appears on the Animation tab in the dialog used for editing 2P Graphs.
You can view and edit these properties by double-clicking a plot or by right-clicking and
choosing "Edit Graphics".

When Animation is enabled for the cell type and for this 2P plot, the State Vector arrows will
also animate.

Enable

Check this option to enable animation for this 2P histogram. When this option is enabled
animation is turned on, this 2P histogram will display animation vectors.

Cell Type Animation
Animation Data Source

Choose "Mean Data" to position the state vectors based on the mean of the classified events.
Choose "Model Data" to position the vectors based on the model positions.

Color
Choose the fill color for the vectors.
Outline Color
Choose the color for the border of the vectors.
Line Width
Enter the line width to use for the perimeter of the arrow.
Head Height
Enter the height of the arrow head.
Shaft Width
Enter the width of the arrow.

Head Proportion
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Enter the proportion of the arrow head height to head width. Values greater than 1.0
produce elongated arrow heads.

Angle Indent

This value controls the angle for the base of the arrow head. Enter 0.0 for a square base.

Region Animations
Dot Size

Sets the size of dots during region animation.

Number

Sets the maximum number of dots during region animation
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Edit Frame

This command edits properties of the object's frame.

Edit Properties for CD4

Mame Value ILI
 Savelmage Cancel
Flagte 5 Off
ag to Save U S
Subfolder
Posttonandsze Com
X Position 2.58 Save...
% Position 1.42
X Size 295
Y Size 3.14
Show Title On
Title Font Sample...
Cutline color
Dutline width -1
& Cell Type CellTypel
Help...
Save Image
Flag to Save

Check to flag this object for saving its image when the file is analyzed.

Subfolder

Type in the subfolder name to store its image. Must be created in the canvas image folder.

Position and Size
X Position

Enter the x position in inches.
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Y Position

Enter the y position in inches.
X Size

Enter the x size in inches.
Y Size

Enter the y size in inches.

Other
Show Title
Show the title of the object.
Title Font
Font of the title
Outline Color
Color of the object's border
Outline Width
Line with of the object's border(-1 to 20). A value of -1 turns off the border.
Cell Type
For objects that are associated with a specific cell type, this property shows the cell type.
Name

This is the internal name of the object that cannot be edited. It is used to uniquely identify
the object.

Actions
OK

Click this button to accept the changes and close the dialog box.
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Cancel
Click this button to discard any changes and close the dialog box.
Reset

Click this button to reset the object's properties to default values.
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2P Graphics toolbar

The 2P Graphics toolbar is located on the right side of each 2P histogram object and is
displayed when the mouse moves over the object. It provides tools useful for working with
the object.

K Selection Use this tool to select, move, and size objects in the object.
&, Zoom Use this tool to define the portion of the object to zoom-in on.
Click and drag to surround the area that you want to zoom.
2, Cancel Click this tool to cancel out of zoom and return to normal viewing.
zoom
rd Edit Edits the graphics settings for this object.
Graphics
e Swap Click this tool to reverse the measurements on the X- and Y- axes.
axes
iy Polygon Use this tool to define a free-hand region on the histogram. The
Region region can be used for gating or to color unclassified events.
After selecting this tool, click and drag on the histogram to define
the region.
| Rectangle Use this tool to define a rectangular region on the histogram. The
Region region can be used for gating or to color unclassified events.
After selecting this tool, click and drag on the histogram to define
the region.
B Ellipse Use this tool to define an elliptical region on the histogram. The
Region region can be used for gating or to color unclassified events.
After selecting this tool, click and drag on the histogram to define
the region.
¥y Extruded  Use this tool to define a bike-chain region on the histogram. The
circle shape of this region resembles the chain of a bicycle, with one end
Region larger and the other smaller. The region can be used for gating or
to color unclassified events.
After selecting this tool, click and drag on the histogram to define
the region.
] Flag to Check this option to save the graphic after analysis.
Save
Graphic
View in Click this tool to view the object in a dialog window.
dialog
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Expression Profile Plot

Expression Profile Plot

24

EF

This tool allows you to create an expression profile plot on the report or cell types. Itis
found on the Insert tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

Expression profile plots are also contained in the Cell Type Widget and have additional
properties in that case. The Cell Type Widget is only visible in Develop mode.
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The X-axis of the plot shows state or progression of a selected measurement, and the Y-axis
shows the intensity.

Click the axis label to select a different measurement; a menu of choices will be displayed.

Tools to manipulate the plot appear on the right edge of the plot window when the mouse is
over the plot. See Expression Profile toolbar for a description of each tool.

Context menu

The context menu can be displayed by right-clicking on the object.

Edit Graphics
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Displays the Edit Graphic Options dialog.

Edit Frame

Displays the Edit Frame dialog.

Show Unclassified

Toggles showing/not showing the unclassified events in the plot.

Copy

Copies the object to the clipboard.

Save

Displays the standard Save dialog to save the graphic object to disk.
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Expression Profile Plot

24

EF

This tool allows you to create an expression profile plot on the report or cell types. Itis
found on the Insert tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

Expression profile plots are also contained in the Cell Type Widget and have additional
properties in that case. The Cell Type Widget is only visible in Develop mode.
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The X-axis of the plot shows state or progression of a selected measurement, and the Y-axis
shows the intensity.

Click the axis label to select a different measurement; a menu of choices will be displayed.

Tools to manipulate the plot appear on the right edge of the plot window when the mouse is
over the plot. See Expression Profile toolbar for a description of each tool.

Context menu

The context menu can be displayed by right-clicking on the object.

Edit Graphics

Displays the Edit Graphic Options dialog.
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Edit Frame

Displays the Edit Frame dialog.

Show Unclassified

Toggles showing/not showing the unclassified events in the plot.

Copy

Copies the object to the clipboard.

Save

Displays the standard Save dialog to save the graphic object to disk.
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Graphic Options for EP Plots

General tab
Background, Grids, and Colors
Background Color

Choose a color for the background of the plot.
X Grid Lines

Enable this option to show grids for the X-axis. Grid lines will appear for each major tic on
the axis.

Y Grid Lines

Enable this option to show grids for the Y-axis. Grid lines will appear for each major tic on
the axis.

Grid Line Width

Enter a value for the width of the grid lines. The default, 0, creates the narrowest possible
line that the screen (or printer) can draw.

Grid Line Style

Choose a line style for grid lines.
Grid Color

Choose a color for grid lines.
Grids On Top

Enable this option to draw grids on top of the other graphics in the plot. When the option is
unchecked, grids are drawn behind the other graphics.
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Graphic Options for EP Surface

This tab is part of the Edit Graphic Options for Expression Profiles. It configures the display of
the Surface plot.

Enable
Check this option to display the surface graphics.
Mixing Color

Choose a color that will be used to for the densest portions of the surface plot (the highest
probability). The default color is white.

Surface Mode

Choose between Smoothed Frequency and Model Probability modes.
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Graphic Options for EP Dots

This tab is part of the Edit Graphic Options for Expression Profiles. It configures the display of
dots.
Enable Dots

Check this option to display dots on the plot. (The plot can display other kinds of graphics,
which are selected on other tabs in this dialog.)

Auto Dot Size

Enable this option to allow the program to determine the best dot size, based on the current
size of the object and other factors.

Dot Size
This field displays the current size of dots in points; a point is 1/72 inches. To set a specific
size for the dots, uncheck the Auto Dot Size option and enter a value between 0.0 and 5.0
for Dot Size.

Show All Dots

Enable this option to display dots for all events. If this option is unchecked, the system will
use the value in Desired Dot Number.

Number

If Show All Dots is unchecked, the system will use the value in Desired Dot Number to
determine the number of dots to display in the plot.

Maximum Dot Number
This field sets a limit on the number of dots that will be drawn.
Auto Zoom

When enabled, the each axis is zoomed to eliminate empty channels on the low and high
ends of the plot.

Surface Outliers

This value controls how dots are included for display in the plot. Enter 1.0 to include all dots.
Enter 0.05 to include only the outermost 5% of dots.
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Heat Map

When enabled, dots are colored as a probability heat map.

Other Dots
Cell Types

This option allows dots from one or all other cell types to be display in the plot.
Unclassified

Enable this option to display dots for unclassified events.
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Graphic Options for EP Means

This tab is part of the Edit Graphic Options for Parameter Profiles. It configures the display of
means of the classified events.
Enable

Check this option to display a line plotting the mean of classified events in the Parameter
Profile.

Data Source

Choose the source of the data for drawing. Choices include Mean Data, Median Data, Peak
Data, or Peak or Mean.

Line Width

This option controls the thickness of the line used to plot the mean. Enter a value from 0 to
10 inclusive.

Line Style

Choose a line style for the mean line.
Show Peaks

Shows the filtered peaks as triangles on the right edge of the plot.
Show All Peaks

Shows all peaks, including filtered peaks, on the right edge of the plot.
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Graphic Options for EP Confidence Limits

This tab is part of the Edit Graphic Options for Expression Profiles. It configures the display of
confidence limits for the classified events.

Enable
Check this option to display confidence limit lines on the Parameter Profile plot.
Mode

Choose a method for visualizing line spread.

Mode Options
Model SD Bars Dis_plays the standard deviation bars at each Control Point.

Model SD Envelope

Observed SD Similar to Model SD Envelope, except that the standard
Envelope deviation of the actual data values is used.
e
>
SD Bars and

Observed Envelope

Number of SDs

This option controls the number of standard deviations (SDs) used for the display. The
default value is 1.96, equivalent to 95% confidence limits.

Line Width
This option controls the thickness of the line. Enter a value from 0 to 10 inclusive.

Line Style
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Choose a line style for the line.
Color
Choose a color for the line.
Peak Tracks
Shows detected peaks as rectangles.
Low, Normal, High Regions
Shows all low, normal, and high regions in the data

Peak Search Range

Shows peak search range for the expression profile measurement.

Reference
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Graphic Options for EP Model

This tab is part of the Edit Graphic Options for Expression Profiles. It configures the display of
a line that connects each Control Point in the selected Expression Profile.

Enable

Check this option to display the model line on the Parameter Profile plot.
Color

Choose a color for the model drawing.
CDPs

Enable this option to show the control definition points of the related Expression Profile plot
in the Cell Type widget.

Stage Labels
Enable this option to display stage labels at the top of the plot area.
Stage Label Font
Choose a font for the stage labels.
Line Width
This option controls the thickness of the line. Enter a value from 0 to 10 inclusive.
Line Style

Choose a line style for the line.
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EP Animation Options

This tab is part of the Edit Graphic Options for Expression Profiles.

The Expression Profile plot can display additional information when animation is enabled in
the Cell Type Properties panel. When Cell Type animation is enabled, the plot will display two
vertical cursors that move along the progression axis.

Enable
Check this option to enable animation for the Parameter Profile plot.
Line Width
This option controls the thickness of the line. Enter a value from 0 to 10 inclusive.
Line Style
Choose a line style for the line.
Color
Choose a color for the line.
Animation Source
When Animation is enabled, it can position its cursors based on either Mean Data or Model

Data. Mean Data uses the mean for the classified events at each state index. Model Data
uses the model position based on Control Points at each state index.

Region
Dot Size

Sets the size of dots during region animation.
Number

Sets the maximum number of dots during region animation
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Edit Frame

This command edits properties of the object's frame.

Edit Properties for CD4

Mame Value ILI
 Savelmage Cancel
Flagte 5 Off
29 o ave N Reset
Subfolder
Posttonandsze Com
X Position 2.58 Save...
% Position 1.42
X Size 295
Y Size 3.14
Show Title On
Title Font Sample...
Cutline color
Dutline width -1
& Cell Type CellTypel
Help...
Save Image
Flag to Save

Check to flag this object for saving its image when the file is analyzed.

Subfolder

Type in the subfolder name to store its image. Must be created in the canvas image folder.

Position and Size
X Position

Enter the x position in inches.
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Y Position

Enter the y position in inches.

X Size
Enter the x size in inches.
Y Size

Enter the y size in inches.

Other
Show Title
Show the title of the object.
Title Font
Font of the title
Outline Color
Color of the object's border

Outline Width

Line with of the object's border(-1 to 20). A value of -1 turns off the border.

Cell Type

Reference

For objects that are associated with a specific cell type, this property shows the cell type.

Name

This is the internal name of the object that cannot be edited. It is used to uniquely identify

the object.

Actions

OK

Click this button to accept the changes and close the dialog box.
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Cancel
Click this button to discard any changes and close the dialog box.
Reset

Click this button to reset the object's properties to default values.
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Expression Profile Plot Toolbar

The Expression Profile Plot toolbar is located on the right side of an Expression Profile Plot on
the report and is displayed when the mouse moves over the object.

k
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Selection

Zoom

Cancel zoom

Edit Graphics
Polygon Region

Rectangle
Region

Ellipse Region

Flag to Save
Graphic

View in dialog

Use this tool to select, move, and size objects in the
object.

Use this tool to define a portion of the object to zoom-in
on.

Click and drag to surround the area that you want to
zoom.

Click this tool to cancel out of zoom and return to normal
viewing.

Edits the graphics settings for this object.

Use this tool to define a free-hand region on the plot. The
region can be used for gating or to color unclassified
events.

After selecting this tool, click and drag on the histogram to
define the region.

Use this tool to define a rectangular region on the plot.
The region can be used for gating or to color unclassified
events.

After selecting this tool, click and drag on the histogram to
define the region.

Use this tool to define an elliptical region on the plot. The
region can be used for gating or to color unclassified
events.

After selecting this tool, click and drag on the histogram to
define the region.

Check this option to save the graphic after analysis.

Click this tool to view the object in a dialog window.

278



GemStone User Guide

Overlay Plot

Overlay Plot

=5

Overlay

This tool allows you to create an overlay plot on the report or cell types. It is found on the
Insert tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

The Overlay plot displays the modeled progression for all measurements in a cell type
simultaneously.
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The X-axis of the plot shows state or progression of a selected measurement, and the Y-axis
shows relative intensity of the measurements in the plot.

If stages have been defined, they are displayed along the top edge of the ribbon display
area.

Each measurement appears as a "ribbon" in the plot, with text labels identifying the

measurement name. The color for each ribbon is determined by the Color property in the
Expression Profile Properties panel.
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Tools to manipulate the plot appear on the right edge of the plot window when the mouse is
over the plot.

Context menu

The context menu can be displayed by right-clicking on the object.

Edit Graphics

Displays the Graphic Options for Overlays Plot dialog.

Edit Frame

Displays the Edit Frame dialog.

Copy

Copies the object to the clipboard.

Save

Displays the standard Save dialog to save the graphic object to disk.

Modeled Measurements Only

Enable this option to show only the modeled measurements - those with expression profiles -
in the overlay plot.

Separate EPs

The command separates the expression profile ribbons to maximize the space on the overlay
plot.

Reset EP separation

The command resets the separation performed with the Separate EPs command.
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Overlay Plot

=5

Crverlay

This tool allows you to create an overlay plot on the report or cell types. It is found on the
Insert tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

The Overlay plot displays the modeled progression for all measurements in a cell type
simultaneously.
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The X-axis of the plot shows state or progression of a selected measurement, and the Y-axis
shows relative intensity of the measurements in the plot.

If stages have been defined, they are displayed along the top edge of the ribbon display
area.

Each measurement appears as a "ribbon" in the plot, with text labels identifying the

measurement name. The color for each ribbon is determined by the Color property in the
Expression Profile Properties panel.
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Tools to manipulate the plot appear on the right edge of the plot window when the mouse is
over the plot.

Context menu

The context menu can be displayed by right-clicking on the object.

Edit Graphics

Displays the Graphic Options for Overlays Plot dialog.

Edit Frame

Displays the Edit Frame dialog.

Copy

Copies the object to the clipboard.

Save

Displays the standard Save dialog to save the graphic object to disk.

Modeled Measurements Only

Enable this option to show only the modeled measurements - those with expression profiles -
in the overlay plot.

Separate EPs

The command separates the expression profile ribbons to maximize the space on the overlay
plot.

Reset EP separation

The command resets the separation performed with the Separate EPs command.
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Graphic Options for Overlays Plot

Background, Grids, and Colors
Background Color

Choose a color for the background of the Overlay plot.
X Grid Lines

Enable this option to show grids for the X-axis. Grid lines will appear for each major tic on
the axis.

Y Grid Lines

Enable this option to show grids for the Y-axis. Grid lines will appear for each major tic on
the axis.

Grid Line Width

Enter a value for the width of the grid lines. The default, 0, creates the narrowest possible
line that the screen (or printer) can draw.

Grid Line Style

Choose a line style for grid lines.
Grid Color

Choose a color for grid lines.
Grids On Top

Enable this option to draw grids on top of the profile ribbons. When the option is unchecked,
grids are drawn behind the ribbons.

Measurements

Choose Measurements

Displays a dialog to select which measurements to include on the overlay plot.
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Labeling

Type

Choose an option for labeling the parameter ribbons on the overlay plot.
Option Description
Wire Labeling Labels follow the ribbon.

Stage Labeling One label appears for each
ribbon in each stage.

Default Width Factor

This value controls the width of the profile ribbons in the overlay plot. The value represents
the number of standard deviations from center of the ribbon. The default value is 0.10 SDs.

Font

Choose a font to use for the labels on the parameter profile ribbons.

Ribbons
Data Type
Option Description
Model +/- SD The parameter ribbon is based on the model's Y-axis position at
each state in the progression. This value approximately matches
the Control Point locations for the Parameter Profile of each
parameter, with interpolation between control points.
The width of the ribbon is controlled by the Number of SDs
property.
Mean +/- SD The parameter ribbon is based on the mean intensity of the data

at each state in the progression.

The width of the ribbon is controlled by the Number of SDs
property.

Modeled Measurements Only

Enable this option to show only the modeled measurements - those with expression profiles -
in the overlay plot.
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Transparency

Enter a value between 0.0 and 100.0 to control the transparency of the parameter profile
ribbons. Higher values make the ribbons more transparent.

Drop Shadow

Enable this option to display a drop shadow under each parameter profile ribbon in the
overlay plot.

Show Stages
Enable this option to display stages at the top of the overlay plot.
Show Stage Boundaries

Enable this option to display "grid lines" for the stage boundaries. Note, "Show Stages" must
be enabled for this option to function.

Auto Zoom

Enable this option zoom to eliminate unused space at the top and bottom of the plot.

Statistics
Show Stage Percents

Choose an option for showing percentages of stages on the overlay.
Decimals for Percents

Set the number of decimal places for percentages.

Animation

The Overlay Plot can animate the process of drawing the parameter profile ribbons. The
settings below control that animation.

Seconds
This option controls the number of seconds each parameter profile ribbon is displayed when

animation is enabled in the overlay plot. Animation is turned on and off using tools in the
Overlay Graphics toolbar.

One at a Time
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With this option enabled, each parameter ribbon is displayed by itself during animation. If
this option is unchecked, each ribbon remains on the plot until all ribbons have been drawn.
Then the plot is cleared and drawing starts again.
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Graphic Options for Measurements

Each measurement in an Overlay Plot has graphic options that determine how it appears.
One tab is displayed for each measurement in the cell type.
Show

Enable this option to include the measurement in the Overlay Plot. This does not affect
whether or not the parameter is included in the modeling process.

Line Style

Select a style for the line that borders the parameter ribbon in the Overlay Plot.
Fill Style

Select a style for the fill used for drawing the parameter ribbon in the Overlay Plot.
Width Factor

Choose the width factor to apply to the ribbon. 0: Use default. >0 Override default. 1.0
normally is the 95% confidence limits.

Color
This property determines the color used for this parameter.
Plot Offset

Sets an offset for the ribbon.
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Edit Frame

This command edits properties of the object's frame.

Edit Properties for CD4

Mame Value ILI
 Savelmage Cancel
Flagte 5 Off
ag to Save U S
Subfolder
Posttonandsze Com
X Position 2.58 Save...
% Position 1.42
X Size 295
Y Size 3.14
Show Title On
Title Font Sample...
Cutline color
Dutline width -1
& Cell Type CellTypel
Help...
Save Image
Flag to Save

Check to flag this object for saving its image when the file is analyzed.

Subfolder

Type in the subfolder name to store its image. Must be created in the canvas image folder.

Position and Size
X Position

Enter the x position in inches.
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Y Position

Enter the y position in inches.
X Size

Enter the x size in inches.
Y Size

Enter the y size in inches.

Other
Show Title
Show the title of the object.
Title Font
Font of the title
Outline Color
Color of the object's border
Outline Width
Line with of the object's border(-1 to 20). A value of -1 turns off the border.
Cell Type
For objects that are associated with a specific cell type, this property shows the cell type.
Name

This is the internal name of the object that cannot be edited. It is used to uniquely identify
the object.

Actions
OK

Click this button to accept the changes and close the dialog box.
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Cancel
Click this button to discard any changes and close the dialog box.
Reset

Click this button to reset the object's properties to default values.
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Overlay Plot toolbar

The Overlay Plot toolbar is located on the right side of each parameter overlay object and is
displayed when the mouse moves over the object. It provides tools useful for working with
the object.

K Selection Use this tool to select, move, and size objects in the object.
Gy Zoom Use this tool to define the portion of the object to zoom-in
on.
Click and drag to surround the area that you want to zoom.
ey Cancel Click this tool to cancel out of zoom and return to normal
zoom viewing.
d Edit Edits the graphics settings for this object.
Graphics
g Animation Use this tool to turn animation on or off for the overlay
Start graph.
When animation is started, a parameter "ribbon" is shown
O for several seconds, and then it is hidden and the next is
Stop shown. This continues for each parameter, and the process
repeats starting with the first parameter again.
When animation is stopped, all parameter ribbons are
shown at the same time.
i Pause or This tool only has an effect when Animation is on for the
Pause Continue overlay graph.
Animation When the graph is animating, click the Pause button to
b pause an animation.
Continue When the graph is paused, click the Continue button to
resume the animation.
A Text Click and drag to define an area for the text.
A dialog will be displayed to input the text.
V4 Line Click and drag to define the end points of the line.
A Arrow Click and drag to define the end points of the arrow.
O Rectangle Click and drag to define the outline of the rectangle.
O Ellipse Click and drag to define the bounding rectangle for the
ellipse.
] Flag to Save Check this option to save the graphic after analysis.
Graphic
View in Click this tool to view the object in a dialog window.
dialog
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Table

Table

F

Tahble

Use this tool to create a table on the report or cell types. It is found on the Insert tab of the
ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the object.
Double-click the top of the object to edit its properties.

The Table object is used to display analysis results and keywords on the report.

Numnbsar % Intact Live | Parent % Parznt ™
Intact Live Cells 233850 BB 5 All events 1]
Lymphocytes 6890500 2528 Intact Live Cells 2528
CD3ITCall 43431.00 | 18.68 Lymphocytes T3.88
CDE T Cells TEED 283 CO3T Cel=s 15.50
MNzive B42 .00 0.3z COET Cal= 10.96
Central menmony B0 23 0.31 CDE& T Cells 10.56
Effector memony 3164 1.20 CDET Cells 41.31
Terminal effector 2827 1.07 CDE T Cells 3591
CD4 T Cells 38841 1468 CO3T Cells 7858
Mzive E042 1.91 CO4 T Cel=s 12.38
Central memory 17782 G.71 CD4 T Cells 45.73
Effectar memony i 3.51 CD4 T Cells 23.92

Terminal effector ar47T 2.55 CD4 T Cells a7 I

A table has a user-defined number of rows and columns, which can be edited in the Edit
Properties for Information Table dialog.

The cells in a table can contain text and keywords. Keywords must be surrounded with
square brackets to be interpreted as keywords and evaluated.

Adding Text

Text can be typed directly into a cell in the table. Simply click the mouse in a cell and type
the text. Typical text editing keys can be used to delete, copy, and paste text.
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Click in a cell and
type to enter a label.

A ey % Intact Live Parent % Parent

Intact Live Cels] | * | 288154 10000 All events 98.05

Lymphocytes 135875.00 45 54 Intact Live Cells 48 54

CO3TCall 117634.00 4082 Lymphooytes 84,10

CDET Cells 35859 12,45 CD3TCells 30.52

MNaive 25089 BT CDET Cell=s 65,89

Central memarny 4074 1.4 CDE T Cells 11.25
Effector memony | 3589 1.24 CDE T Cells 9.94

Adding Keywords

The easiest way to add keywords to the table is to select keywords from the list of available
information. This is done by clicking the cell to enter Edit mode, and then right-clicking to
display a menu of categories. Within the category sub-menus you will find all of the available
keywords that can be included.

i ] Choose one or more information units to display.
: Mumrbar % Intact Live | If you choose more than one, the info keywords will be put
Intact Live Calls [ Twpe Events] ] 100.00 in the rows directly under the one you are editing.
Lymphocytes 1358T5.00 k-:
CD3T Call 117634.00 40.82 Select Items Below Ttems: 0
GCDET Cals 25899 12.48 MName ) Mame Description SectionMame I OK I
MNaive 25089 871 . .
Central memory | 4074 1.41 Application Delete Al
Effector memory | 2569 1.24 File Attribs
FC5 Keywords

External Information
Methods

Right-click in a cell to selecta
keyword or result to display

Replace Delete Up

22l CellTuned Trid OkAGranh1 w7
< > Down

Insert Add

The columns in the table will automatically size to fit the content. You can also set the
column width manually with the mouse.
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There are 2 context menus for tables: the frame's context menu and the cell context menu.

Frame Context menu:

The context menu is displayed by right-clicking on the blank space above the table cells.

Copy
Save Image

Edit Frame
Bring to Front
Send to Back
Copy to page
Move to page
Delete

Flag to Save
Export Table
Copy Formulas

Copies the table to the clipboard.

Saves the table as a graphic to disk.

Edits the properties of the table.

Brings the object to the front of other objects.
Sends the object behind other objects.

Copies the object to another page.

Moves the object to another page.

Deletes the object.

Check this option to save the image after auto analysis.
Exports the table in tab-delimited format.
Copies the table's formulas to the clipboard.

Cell Context menu:

This menu is displayed when you right-click in a cell of the table.

Insert Row
Insert Column
Delete Row
Delete Column

Inserts a row above the cell's row.

Inserts a column to the left of the cell's column.
Deletes the row the cell is in.

Deletes the column the cell is in.
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Table

i

Table

Use this tool to create a table on the report or cell types. It is found on the Insert tab of the
ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the object.
Double-click the top of the object to edit its properties.

The Table object is used to display analysis results and keywords on the report.

Numbsar % Intact Live | Parent % Farznt 7
Intact Live Cells 233850 BE. 35 All events B 36
Lymphocytes 6890500 2528 Intact Live Cells  25.28
CD3TCal 4543100 1868 Lymphocytes 7388
CDE T Cells TEED 288 CO3T Cel= 15.50
Naive B42.00 0.32 COET Cel=s 0.55
Central menmony B0 23 0.31 CDE T Cells 0.56
Effector memony 164 1.20 CDE T Cells 41.31
Terminal effector 2827 1.07 CDET Cells 3591
CD4 T Cells 38841 14 .68 CO3T Cells T8.58
MNzive B4z 1.91 CO4 T Cel=s 12.98
Central menmony ez B8.71 CD4 T Cells 45,73
Effector memony 5250 3.51 CD4 T Cells 2352

Terminal effector 8747 255 CD4 T Cells 1737 ¥

A table has a user-defined number of rows and columns, which can be edited in the Edit
Properties for Information Table dialog.

The cells in a table can contain text and keywords. Keywords must be surrounded with
square brackets to be interpreted as keywords and evaluated.

Adding Text

Text can be typed directly into a cell in the table. Simply click the mouse in a cell and type
the text. Typical text editing keys can be used to delete, copy, and paste text.
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Click in a cell and
type to enter a label.

A ey % Intact Live Parent % Parent

Intact Live Cels] | * | 288154 10000 All events 98.05

Lymphocytes 135875.00 45 54 Intact Live Cells 48 54

CO3TCall 117634.00 4082 Lymphooytes 84,10

CDET Cells 35859 12,45 CD3TCells 30.52

MNaive 25089 BT CDET Cell=s 65,89

Central memarny 4074 1.4 CDE T Cells 11.25
Effector memony | 3589 1.24 CDE T Cells 9.94

Adding Keywords

The easiest way to add keywords to the table is to select keywords from the list of available
information. This is done by clicking the cell to enter Edit mode, and then right-clicking to
display a menu of categories. Within the category sub-menus you will find all of the available
keywords that can be included.

i ] Choose one or more information units to display.
: Mumrbar % Intact Live | If you choose more than one, the info keywords will be put
Intact Live Calls [ Twpe Events] ] 100.00 in the rows directly under the one you are editing.
Lymphocytes 1358T5.00 k-:
CD3T Call 117634.00 40.82 Select Items Below Ttems: 0
GCDET Cals 25899 12.48 MName ) Mame Description SectionMame I OK I
MNaive 25089 871 . .
Central memory | 4074 1.41 Application Delete Al
Effector memory | 2569 1.24 File Attribs
FC5 Keywords

External Information
Methods

Right-click in a cell to selecta
keyword or result to display

Replace Delete Up

22l CellTuned Trid OkAGranh1 w7
< > Down

Insert Add

The columns in the table will automatically size to fit the content. You can also set the
column width manually with the mouse.
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Context menu

There are 2 context menus for tables: the frame's context menu and the cell context menu.

Frame Context menu:

The context menu is displayed by right-clicking on the blank space above the table cells.

Copy Copies the table to the clipboard.
Save Image Saves the table as a graphic to disk.
Edit Frame Edits the properties of the table.

Bring to Front  Brings the object to the front of other objects.

Send to Back Sends the object behind other objects.

Copy to page Copies the object to another page.

Move to page Moves the object to another page.

Delete Deletes the object.

Flag to Save Check this option to save the image after auto analysis.
Export Table Exports the table in tab-delimited format.

Copy Formulas Copies the table's formulas to the clipboard.

Cell Context menu:

This menu is displayed when you right-click in a cell of the table.

Insert Row Inserts a row above the cell's row.
Insert Column  Inserts a column to the left of the cell's column.
Delete Row Deletes the row the cell is in.

Delete Column Deletes the column the cell is in.
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Edit Properties for Information Table

This command edits properties of the object's frame.

Edit Properties for Child2

Mame Value | 0K |
swvelmge
Flag to Save L] o
_Reset
Subfolder _
X Position 6,38
Y Position 1.15
X Size 213
Y Size 3.30
Show Title On
Title Font Sample...
Outline
Perimeter Line Width -1
Rows 10
Columns 4
Eont Sample...
Decimals 2
Help...
Save Image

Flag to Save
Check to flag this object for saving its image when the file is analyzed.
Subfolder

Type in the subfolder name to store its image. Must be created in the canvas image folder.

300



GemStone User Guide

Position and Size
X Position

Enter the x position in inches.
Y Position

Enter the y position in inches.
X Size

Enter the x size in inches.
Y Size

Enter the y size in inches.

Other
Show Title

Show the title of the object.
Title Font

Font of the title
Outline Color

Color of the object's perimeter
Outline Width

Line with of the object's perimeter (-1 to 20). A value of -1 turns off the border.

Rows and Columns
Rows

Enter the number of rows for this table.
Columns

Enter the number of columns for this table.
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Font
Font for the table.
Decimals

Specify the number of decimal places for numbers in the table.

Actions
OK

Click this button to accept the changes and close the dialog box.
Cancel

Click this button to discard any changes and close the dialog box.
Reset

Click this button to reset the object's properties to default values.
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EP Legend

nCch4
nchs -

Legend

This tool allows you to create an expression profile legend on the report or cell types. Itis
found on the Insert tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

The expression profile legend is associated with a selected cell type when it is created. The
legend shows the color of each measurement used in the cell type, along with other useful
information about the measurement.

Color Mame  Metal/Fluor Marker Lockup Marne
1 I s b CD&6b Yb172Di_172¥b_CD8sb
: Il o Er 1700 D3 Nd1500i_150Nd_CD3
3 CD45 Y89 CD45 Y89DI_83Y_CD45
s Il o Nd146Di CD3a Nd144Di_144Md_CDS
s I coe Nel 145D D4 Nd143Di_143Nd_CD4
t MM s Ersani CD14 Sm154Di_1545m_CD14
7 I tcred  Dysoi TCRod ¥b171Di_171b_TCRad
s I s Euso CD161 Eu151Di_CD161
9 CCR7  Er1670i CD197_CCR7  Gd160Di_160Gd_CCR7
10 CD28  Gd150Di CD28 Er167Di_167Er_CD28
11 I cossa  ndisopi CD45RA Dy1620i_162Dy_CD45RA

303



Reference

Cell Type Legend

NCD4
nche -

Legend b

itd  EP Legend

it Cell Type Legend
sz Stage Table

This tool allows you to create a cell type legend on the report or cell types. It is found on the
Insert tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

The cell type legend shows a list of all defined cell types in the model. The color, name, and
other attributes of the cell type can be displayed.

Color Marme Enabled
1 Il s on
: Il oo on
; I cos on
4 I wmams s on
5 - B On
4] Monos On
7 I s on
2 - Basos on
9 - Meutrophils On
10 I coseb-Neuts on
1 Eos On
12 - pDCs on
13 - mDCs Y
12 I mowpsc on
15 - All Measurements off
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Stage Table

itd  EP Legend

it Cell Type Legend
in=  Stage Table

This tool allows you to create a stage statistics table on the report or cell types. It is found
on the Insert tab of the ribbon, as well as the toolbar for the report and cell type.

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties.

The stage table is associated with a selected cell type when it is created. The table shows
the name, color, and other useful information about the stages for the selected cell type.

Mame  Active Color Percent %Total Ewvents Mean 5D
Total On
T8 nw cm an
T8em On
Tate on

100.00 2.89 o600 100.00 0.00
21.79 0.63 1669 2.79 0.00
41.31 1.20 3164 25,33 0.00
38.91 1.07 2827 42,52  0.00

R

The Active column can be used to turn stages on and off quickly. When a stage is active,
statistics are computed and stage-coloring is applied to dots. When inactive, a stage is
ignored by the analysis routines.

The Color for the stage is displayed and can be edited by clicking the color swatch.
Several statistics are displayed for each stage:

Percent The percentage of events relative to this cell type that are contained by the stage.
%Total The percentage of events relative to all cell types that are contained by the stage.
Events The number of events contained by the stage.

Mean When statistics are turned on, this shows the mean intensity value of the stage
SD When statistics are turned on, this shows the standard deviation of the stage.
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TriCOM

TriCOM

This tool allows you to create a TriCOM on the report or cell types. It is found on the Insert
tab of the ribbon, as well as the toolbar for the report and cell type.

e
Ty

TriCOM

Once the tool is selected, click and drag on the report or cell type to create the object. The
TriCOM will be created with default properties and a default set of markers. Double-click the
object to edit its properties and select which markers to use with the TriCOM.

Tools to manipulate the plot appear on the right edge of the plot window when the mouse is
over the plot.

Cch4 MIP_NewCellTypeExample_cleaned.fcs
T4nv 5.42% T4em 10.4% T4te 11.5% |
0.33% 0.762% 0.662% 0.198%

o o (o °

AB(T4 ACt)* 0.33%  AB(T4 Act)* 0.762%  AB(T4 Act)* 0.662%  AB(T4 Act)™ 0.1¢

Number of Abnormal Markers

5.09% 9.83% 9.72% 11.3%
[.'l* u.aﬁ,“% B* U.ISI%
N 0.531% . L &
| .
] A 4.69"" B* 5.14% “ ‘
B¥ 4.56% '
A* B.BE% At 11%
%=0f CellType
*=Sigat p=<0.01
A@HL@R AV{:DB& Max %aScale=11.28
#Combs=16
| T T T T | T T T T | T T T T T T T T |
0 1 2 3 4

Active Zones

The bottom of the TriCOM shows a legend of the markers that are being used. In the
example above, the markers are HLADR and CD38. A letter is assigned to each marker. A
capital letter is shown with a solid color and represents the above-normal expression of the
marker. A lower-case letter is shown with a hatched color and represents below-normal
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expression of the marker. In the example above, the letter A is assigned to HLADR and B is
assigned to CD38.

If the TriCOM is created for a cell type that has stages defined, the TriCOM will have a
column for each stage. In the example, there are 4 stages defined: T4nv, T4cm, T4em, and
T4te.

The rows of a TriCOM contain pie charts of expression. The lowest row shows expression
where only one of the markers is positive. The next row up shows 2 positive markers, and so
on. In the example with two markers, there are two rows of expression pie charts: the first
showing single-positive expression, and the second showing double-positives.

See the tutorial Working with TriCOM for additional explanation and examples.

Context menu

There are 2 context menus for TriCOM objects: the frame's context menu and the TriCOM
plot context menu.

Frame context menu:

The context menu is displayed by right-clicking on the title area.
Copy

Copies the object to the clipboard.
Save Image

Saves the object as a graphic to disk.
Edit Frame

Displays the Edit Frame dialog.
Bring to Front

Brings the object to the front of other objects.
Send to Back

Sends the object behind other objects.
Delete

Deletes the object.
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Flag to Save

Check this option to save the graphic after auto analysis.

TriCOM plot context menu:
The context menu is displayed by right-clicking on the title area.
Edit Graphics

This command displays the Graphic Options for TriCOM dialog, used to select measurements
for the TriCOM and adjust its display properties.

Edit Segment

This command allows you to edit the properties of the segment of the selected pie chart.

Many properties are locked so that they cannot be edited. You can, however, edit the Alias,
Animation, and several other properties of the segment with this dialog.
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Edit Properties for b-

Mame Value | CK |
£ Label b-
Alias
& Events 13.00 Resst
& Abnormal Events 3.57
& Prob of Nermal 0.0013
# Est Mormal Events 9,43
 Amimaton
Anirmate L] off
Color
CPercents
& Percent 26.04
& Percent of Stage 0.05
& Percent of CellType 0.02
statisties
& Active On
Always Add to Information System [ Off
& Mumber 0
& Mean 0,00
& sD 0.00
& Trend 0,00
Help...

Edit All Segments

Edits all segments in all stages in the TriCOM. See the tutorial Working with TriCOM for
additional explanation

Turn Off All Animations

Stops animations on all objects.
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TriCOM

This tool allows you to create a TriCOM on the report or cell types. It is found on the Insert
tab of the ribbon, as well as the toolbar for the report and cell type.

.
Ty

TricoM

Once the tool is selected, click and drag on the report or cell type to create the object. The
TriCOM will be created with default properties and a default set of markers. Double-click the
object to edit its properties and select which markers to use with the TriCOM.

Tools to manipulate the plot appear on the right edge of the plot window when the mouse is
over the plot.

CcDh4 MIP_NewCellTypeExample_cleaned.fcs
T4nv 5.42% T4em 10.4% T4te 11.5% |
0.33% 0.762% 0.662% 0.198%

o o o) °

AB(T4 Act)® 0.33%  pAR(T4 Act)* 0.762%  AB(T4 Act)® 0.662%  AB(T4 Act)® 0.1¢

Number of Abnormal Markers

5.09% 9.83% 9.72% 11.3%
B* D.864% B* 0.252%
N 0.531% L .
| .
A 4.69"" B* 5.14% “ “
B* 4.56%
A* 8.86% A* 11%
%=0f CallType
*=Sigat p=0.01
A@HLADR AV{:D}B Max YaScale=11.28
#Combs=16
| T T T T | T T T T | T T T T | T T T T |
0 1 2 3 4

Active Zones

The bottom of the TriCOM shows a legend of the markers that are being used. In the
example above, the markers are HLADR and CD38. A letter is assigned to each marker. A
capital letter is shown with a solid color and represents the above-normal expression of the
marker. A lower-case letter is shown with a hatched color and represents below-normal
expression of the marker. In the example above, the letter A is assigned to HLADR and B is
assigned to CD38.
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If the TriCOM is created for a cell type that has stages defined, the TriCOM will have a
column for each stage. In the example, there are 4 stages defined: T4nv, T4cm, T4em, and
T4te.

The rows of a TriCOM contain pie charts of expression. The lowest row shows expression
where only one of the markers is positive. The next row up shows 2 positive markers, and so
on. In the example with two markers, there are two rows of expression pie charts: the first
showing single-positive expression, and the second showing double-positives.

See the tutorial Working with TriCOM for additional explanation and examples.

Context menu

There are 2 context menus for TriCOM objects: the frame's context menu and the TriCOM
plot context menu.

Frame context menu:

The context menu is displayed by right-clicking on the title area.
Copy

Copies the object to the clipboard.
Save Image

Saves the object as a graphic to disk.
Edit Frame

Displays the Edit Frame dialog.
Bring to Front

Brings the object to the front of other objects.
Send to Back

Sends the object behind other objects.
Delete

Deletes the object.

Flag to Save
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Check this option to save the graphic after auto analysis.

TriCOM plot context menu:
The context menu is displayed by right-clicking on the title area.
Edit Graphics

This command displays the Graphic Options for TriCOM dialog, used to select measurements
for the TriCOM and adjust its display properties.

Edit Segment

This command allows you to edit the properties of the segment of the selected pie chart.

Many properties are locked so that they cannot be edited. You can, however, edit the Alias,
Animation, and several other properties of the segment with this dialog.
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Edit Properties for b-

Mame Value | CK |
£ Label b-
Alias
& Events 13.00 Resst
& Abnormal Events 3.57
& Prob of Nermal 0.0013
# Est Mormal Events 9,43
 Amimaton
Anirmate L] off
Color
CPercents
& Percent 26.04
& Percent of Stage 0.05
& Percent of CellType 0.02
statisties
& Active On
Always Add to Information System [ Off
& Mumber 0
& Mean 0,00
& sD 0.00
& Trend 0,00
Help...

Edit All Segments

Edits all segments in all stages in the TriCOM. See the tutorial Working with TriCOM for
additional explanation

Turn Off All Animations

Stops animations on all objects.
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Graphic Options for TriCOM

General Options tab
Background, Grids, and Colors
Background Color

Choose a color for the background of the plot.
Show X Grid Lines

Enable this option to show grids for the X-axis. Grid lines will appear for each major tic on
the axis.

Show Y Grid Lines

Enable this option to show grids for the Y-axis. Grid lines will appear for each major tic on
the axis.

Grid Line Width

Enter a value for the width of the grid lines. The default, 0, creates the narrowest possible
line that the screen (or printer) can draw.

Grid Line Style

Choose a line style for grid lines.
Grid Color

Choose a color for grid lines.
Grids On Top

Enable this option to draw grids on top of the other graphics in the plot. When the option is
unchecked, grids are drawn behind the other graphics.

Quick Enable/Disable
Choose Measurements

Displays a dialog to select which measurements to include on the TriCOM.
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Labeling
Show Stage Labels
Enable this option to show stage labels at the top of the TriCOM.
Show Key Labels
This option determines the number of labels to show on each pie chart segment.
Show Stage Boundaries
This option determines whether stage boundaries are drawn on the plot.
Stage Label Font
Choose a font to use for the labels.
Show Key
Displays a key of enabled EPs on the TriCOM.
Show Key Strings
Displays a key of additional information about the TriCOM.
Key Label Font
Choose a font to use for the keys.
Percent Precision
Choose the number of decimal places to show.
Percent Type

Choose the type of percentage computed.

Additional Properties
Default TriCOM Mode

Select the mode for measurements in this TriCOM. Choose from High and Low, High Only,
and Low Only.

Show Significant Combinations
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When checked, pie chart segments are only shown for combinations that are statistically
significant.

Probability Threshold
When checked, the TriCOM will only include events with a probability of being defined by this
cell type of less than or equal to this value A value of 0.0 turns the feature off. A value of
0.01 shows only rare events.

TriCOM Count P Value

P value to use to determine whether a combination count is significant or not. (0.000 to
1.000)

Normal Adjustment

Check to automatically subtract the contributions from the normal events that happen to be
outside of the normal boundaries.

Sort Percents
Check to sort the pie percents in descending order.
Scale to Counts

Check if you want to scale the pie areas to be proportional to their counts; otherwise, make
pie charts the same size.

Maximum Scale Percent

Redefines the maximum scale percent if the graph is not zoomed and Scale To Counts is
true. (0.00000 to 100.00000)

Show All Normals

Check to see all combinations, including those that are classified as "normal".
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Graphic Options for Measurements
Each parameter in a TriCOM Plot has a set of graphic options that determine how it appears

in the graphics. You can view and edit these properties by double-clicking a TriCOM plot, or
right-clicking a TriCOM plot and choosing Edit Graphics.

Include Parameter

Check to include the parameter in the TriCOM analysis.
TriCOM Mode Override

Choose mode of the analysis. Overrides the main TriCOM editor mode.
Parameter Color

Show the parameter color. Defaults to the parameter profile color.

Filter

Choose which type of events to include in the TriCOM.
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Edit Frame

This command edits properties of the object's frame.

Edit Properties for CD4

Mame Value ILI
 Savelmage Cancel
Flagte 5 Off
ag to Save U S
Subfolder
Posttonandsze Com
X Position 2.58 Save...
% Position 1.42
X Size 295
Y Size 3.14
Show Title On
Title Font Sample...
Cutline color
Dutline width -1
& Cell Type CellTypel
Help...
Save Image
Flag to Save

Check to flag this object for saving its image when the file is analyzed.

Subfolder

Type in the subfolder name to store its image. Must be created in the canvas image folder.

Position and Size
X Position

Enter the x position in inches.
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Y Position

Enter the y position in inches.
X Size

Enter the x size in inches.
Y Size

Enter the y size in inches.

Other
Show Title
Show the title of the object.
Title Font
Font of the title
Outline Color
Color of the object's border
Outline Width
Line with of the object's border(-1 to 20). A value of -1 turns off the border.
Cell Type
For objects that are associated with a specific cell type, this property shows the cell type.
Name

This is the internal name of the object that cannot be edited. It is used to uniquely identify
the object.

Actions
OK

Click this button to accept the changes and close the dialog box.
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Cancel
Click this button to discard any changes and close the dialog box.
Reset

Click this button to reset the object's properties to default values.
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TriCOM toolbar

The TriCOM toolbar is located on the right side of each TriCOM object and is displayed when
the mouse moves over the object. It provides tools useful for working with the object.

k
@

6;_@-

321

Selection
Zoom

Cancel zoom

Edit
Graphics
Flag to Save
Graphic
View in
dialog

Use this tool to select, move, and size objects in the object.

Use this tool to define the portion of the object to zoom-in
on.
Click and drag to surround the area that you want to zoom.

Click this tool to cancel out of zoom and return to normal
viewing.
Edits the graphics settings for this object.

Check this option to save the graphic after analysis.

Click this tool to view the object in a dialog window.
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This tool allows you to create a Design object on the report or cell types. It is found on the
Insert tab of the ribbon.

Design

The Design object displays a schematic diagram of the measurement expression profiles used
in a cell type. It is a great way to document how the cell type is designed.

Model: Cleanup Model.gs
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It works best when it is used on a report page that has nothing else on it, because it requires
a log of space for its layout. The layout automatically adjusted to make best us of the space
to show all of the profiles for the cell type.
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Once the tool is selected, click and drag on the report create the object. The Design object
will be created with default properties. Double-click the object to edit its properties.

Edit Properties for Cell Type Design

Mame Value | Ok |

Fill color Ijl Cancel

Font Sample Reset
Save Image

Flag to Save L] of

Subfolder
Position and Size

A Position 0.78

Y Position 677

¥ Size 5.76

Y Size 5.90

Help...

Context menu

The context menu is displayed by right-clicking on the object.

Copy

Copies the object to the clipboard.
Save Image

Saves the object as a graphic to disk.
Edit

Displays the Edit Properties dialog shown above.
Bring to Front

Brings the object to the front of other objects.

Send to Back
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Sends the object behind other objects.
Delete

Deletes the object.
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Cen-se'

Cen-se

This tool allows you to create a Cen-se' plot on the report or cell types. It is found on the
Insert tab of the ribbon, as well as the toolbar for the report and cell type.

f
f‘l

Cen-se'

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties. The Cen-se' toolbar is displayed to the
right of the object when the mouse moves over the plot.
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Context menu
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There are 2 context menus for Cen-se' objects: the frame's context menu and the Cen-se

plot context menu.

Frame context menu:

The context menu is displayed by right-clicking on the title area.

Copy

Copies the object to the clipboard.
Save Image

Saves the object as a graphic to disk.
Edit Frame

Displays the Edit Frame dialog.

Bring to Front

Brings the object to the front of other objects.

Send to Back
Sends the object behind other objects.
Copy to Page
Makes a copy of this object on another page.
Move to Page
Moves this object to another page.
Delete
Deletes the object.

Flag to Save

Check this option to save the graphic after auto analysis.
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Cen-se' context menu:
The context menu is displayed by right-clicking on the title area.
Edit Graphics

This command displays the Graphic Options for Cen-se dialog, used to select cell types and
measurements for the Cen-se' and adjust its display properties.

Edit Frame
Displays the Edit Frame dialog.
Rebuild Cen-se for All Events

Rebuild the Cen-se plot.
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Cen-se

This tool allows you to create a Cen-se' plot on the report or cell types. It is found on the
Insert tab of the ribbon, as well as the toolbar for the report and cell type.

al

Cen-sg'

Once the tool is selected, click and drag on the report or cell type to create the
object. Double-click the object to edit its properties. The Cen-se' toolbar is displayed to the
right of the object when the mouse moves over the plot.
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Context menu

There are 2 context menus for Cen-se' objects: the frame's context menu and the Cen-se
plot context menu.
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Frame context menu:
The context menu is displayed by right-clicking on the title area.
Copy
Copies the object to the clipboard.
Save Image
Saves the object as a graphic to disk.
Edit Frame
Displays the Edit Frame dialog.
Bring to Front
Brings the object to the front of other objects.
Send to Back
Sends the object behind other objects.
Copy to Page
Makes a copy of this object on another page.
Move to Page
Moves this object to another page.
Delete
Deletes the object.
Flag to Save

Check this option to save the graphic after auto analysis.

Cen-se' context menu:
The context menu is displayed by right-clicking on the title area.

Edit Graphics
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This command displays the Graphic Options for Cen-se dialog, used to select cell types and
measurements for the Cen-se' and adjust its display properties.

Edit Frame
Displays the Edit Frame dialog.
Rebuild Cen-se for All Events

Rebuild the Cen-se plot.
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Graphic Options for Cen-se'

Graphics
Background Color

Choose a color for the background of the plot.
X Grid Lines

Enable this option to show grids for the X-axis. Grid lines will appear for each major tic on
the axis.

Y Grid Lines

Enable this option to show grids for the Y-axis. Grid lines will appear for each major tic on
the axis.

Grid Line Width

Enter a value for the width of the grid lines. The default, 0, creates the narrowest possible
line that the screen (or printer) can draw.

Grid Line Style

Choose a line style for grid lines.
Grid Color

Choose a color for grid lines.
Grids On Top

Enable this option to draw grids on top of the other graphics in the plot. When the option is
unchecked, grids are drawn behind the other graphics.

Margin
Margin as a percentage of the size.
Legend
Enable this option to show the legend on the plot.

Initial Scaling Size

331



Reference

Set the initial axis scaling for the Cen-se plot. This is recomputed as the plot is rebuilt.
Labels

Show or hide labels.
Label Font

Choose a font for the labels.

Measurements and Cell Types
Measurements

Displays a dialog to select which measurements to include on the Cen-se.
Cell Types

Displays a dialog to select which cell types to include on the Cen-se.
Rebuild Measurements List

Rebuilds the list of measurements.
Rebuild Cell Type List

Rebuilds the list of cell types.

Cen-se Options
Maximum Events
Maximum number of events to allow in the Cen-se when not in Template mode.
Percent Neighborhood Size
Relative size of the neighborhood used for each event, as a percentage of Maximum Events.
Neighborhood Size
Computed size of the neighborhood.

Density Normalization
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Creates better-resolved plots. When unchecked, additional structure is shown within
populations.

Cen-se Results
Info Loss

A measure of information loss from dimensionality reduction. The unit is nats.
% Information Lost

Information loss expressed as a percentage.
P Q R-Squared

Quantifies the degree of correlation between Q and P nearest neighbor matrices.
Total Time

Total time to build the Cen-se plot.
Interpolation Time

Interpolation time for Template mode.
Clustering Index

Index based on the Dunn index. Higher values indicate better clustering.
Beta Clustering Index

Index based on the SSMD beta index. Lower values indicate better clustering.
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Cen-se Options

This tab is part of the Edit Graphic Options for Cen-se dialog and contains additional display
options.

Dots
Auto Size

Enable this option to allow the program to determine the best dot size, based on the current
size of the object and other factors.

Dot Size
This field displays the current size of dots in points; a point is 1/72 inches. To set a specific
size for the dots, uncheck the Auto Dot Size option and enter a value between 0.0 and 10.0
for Dot Size.

Show All Dots

Enable this option to display dots for all events. If this option is unchecked, the system will
use the value in Desired Dot Number.

Number

If Show All Dots is unchecked, the system will use this value to determine the number of dots
to display in the plot.

Coloring
Color Scheme

Choose the desired color scheme for Cen-se dots.
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Summary
Map
Colors

335

Colors are based on cell type and staging colors.

7 D4 T:Naive
- ; 2.84%
o _|
[%."] -
%
=z i
& e
= —

e 18 TP: 1 #t: 750 t Dist: On NN Size: 200 Theta: 0.5 Prob Mult 12 DI: 0.30 B
T T T T T T T T T T T T T T T T T
=10 0 10 20

Cen-sel



Reference

Alternativ All events are drawn with the Alternative Color selected.
e Color
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Intensity Heatmap colors are based on intensity of events for the selected
Heatmap measurement.
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Frequency  Heatmap colors are based on frequency of events.

Heatmap
TemplateModel.gs HM: Freq
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Cell Type Colors are based on cell type colors.
Colors
TemplateModel.gs
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Heatmap Measurement

Click to choose a measurement for the Intensity Heatmap.
Next Measurement

Selects the next measurement for Intensity Heatmap coloring.
Preceding Measurement

Selects the previous measurement for Intensity Heatmap coloring.
Alternative Color

This property defines the color used for Alternative Color coloring scheme.
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Options
Population Selection Mode

If checked, only populations selected in the Summary Map are drawn.
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Edit Frame

This command edits properties of the object's frame.

Edit Properties for CD4

Mame Value ILI
 Savelmage Cancel
Flagte 5 Off
29 o ave N Reset
Subfolder
Posttonandsze Com
X Position 2.58 Save...
% Position 1.42
X Size 295
Y Size 3.14
Show Title On
Title Font Sample...
Cutline color
Dutline width -1
& Cell Type CellTypel
Help...
Save Image
Flag to Save

Check to flag this object for saving its image when the file is analyzed.

Subfolder

Type in the subfolder name to store its image. Must be created in the canvas image folder.

Position and Size
X Position

Enter the x position in inches.
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Enter the y position in inches.

X Size
Enter the x size in inches.
Y Size

Enter the y size in inches.

Other
Show Title
Show the title of the object.
Title Font
Font of the title
Outline Color
Color of the object's border

Outline Width

Line with of the object's border(-1 to 20). A value of -1 turns off the border.

Cell Type

Reference

For objects that are associated with a specific cell type, this property shows the cell type.

Name

This is the internal name of the object that cannot be edited. It is used to uniquely identify

the object.

Actions

OK

Click this button to accept the changes and close the dialog box.
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Cancel
Click this button to discard any changes and close the dialog box.
Reset

Click this button to reset the object's properties to default values.
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Reference

The Cen-se' toolbar is located on the right side of a Cen-se' plot on the report and is
displayed when the mouse moves over the object.

k

é_+

é_@

L]
o LY

L

Selection

Zoom

Cancel zoom

Edit Graphics
Build Cen-se'
Polygon Region

Rectangle
Region

Ellipse Region

Flag to Save
Graphic

Use this tool to select, move, and size objects in the
object.

Use this tool to define a portion of the object to zoom-in
on.

Click and drag to surround the area that you want to
zoom.

Click this tool to cancel out of zoom and return to normal
viewing.

Edits the graphics settings for this object.

Click this button to rebuild the Cen-se plot.

Use this tool to define a free-hand region on the plot. The
region can be used to color events.

After selecting this tool, click and drag on the plot to define
the region.

Use this tool to define a rectangular region on the plot.
The region can be used to color events.

After selecting this tool, click and drag on the plot to define
the region.

Use this tool to define an elliptical region on the plot. The
region can be used to color events.

After selecting this tool, click and drag on the plot to define
the region.

Check this option to save the graphic after analysis.
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Options tab

Options Tab

File Home Insert Options Develop Help

0O = @ § @ R &

Information Fields Export Keyword Save FCS Logging Colors  Preferences  Manage
‘ Export ‘ Settings ‘

Database FCS Export Settings

Database FCS Export Settings
Information Keyword Export Logging

Fields Save FCS Colors
Export Preferences

Manage Settings

* Note, the Options tab is only displayed when the program is in Develop mode. Develop
mode is enabled from the Home tab.
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Information

This command displays a dialog that contains all information that is available to the database
and reporting. The dialog information is read-only.

Information

ot
Mare Value Description &
Application Contains application related infor..,
File Attribs Contains all the attributes of the file,
FCS Keywords Contains all the keywords in the F...
External Infarmation Contains all the information read i...
hd Projects Information Section
ProjectMame 16-color demo
ProjectPath C:/GemStone/GemnStone 2.0.gsw/..
ProjectModifiedDate Wed Jul 31 17:0%:03 2019
Compensation Information Information Section
A General File Info Information Section
AutoComp Comp On Status of the compensation and b...
TotalPacketEvents 300000 Total packet events used inthe m... w Help...
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Edit Fields

This dialog is used to select the columns that are displayed in the Batch List, the database of

analysis results.

Select Items Below Items: 334
Mame Field Mame SectionMame Enable Displaylnfo ™ I oK I
Application CompleteFileName File Attribs O ot O off Cancel
File Attribs FileName File Attribs On On
Computer Name Application On On Open...
FCS Keywords FittedDocument General Analysis on [ off Save...
External Infarmation FittedModel General Analysis on [ off
v Methods FilePath File Attribs on [ off Delete Al
MethodMName AnalysisDate General Analysis On On
MethodPath AnalysisTime General Analysis On On
MethodModifiedDate AutolnalysisTime General Analysis On On
General Analvsis RunTime General Analysis On On
v Application Version Application On On
General File Info Application Build Version Application On On
Equations General Analysis_Version Stamp General Analysis On On
Raw Measurement High Ranges Application_Template Model Application On On
Waste General Analysis_Percent Unclassified  General Analysis On On
CellTypel_(CD8)_Percent Cell Type CellTypel On On
Staining Assessment CellType2_(CD4)_Percent Cell Type CellType2 On On
A4 CellTypel_TriCOMGraph2 CellType3_(GD)_Percent Cell Type CellType3 On On
CellTypel_TriCOMGraph2_ParameterKey CellTyped_(B)_Percent Cell Type CellTyped On [ on
CellTypel_TriCOMGraph2_FilterKey CellType3_(Mono)_Percent Cell Type  CellType3 On On
CellTypel_TrCOMGraph2_CellTypeEvents CellTypeb_(NK)_Percent Cell Type CellTypes On On v
CellTypel_TriCOMGraph2_T8 nv em_Abnort <
CellTypel_TriCOMGraph2__T8 nv cm_Morma
CellTypel_TriCOMGraph2__T8 nv em_Degree E—— Up
CellTypel_TriCOMGraph2__T8 nv cm_Degree
< B 0 T Down
Insert Add Help...

The tree on the left of the dialog contains all of the information available, including analysis
results, FCS keywords, and other useful fields. The list on the right of the dialog shows the
fields that have been selected either for display in the batch list, inclusion in the database, or

both.

If you want to...
Add columns or fields

then click the Insert or Add button.

Remove fields

Delete.

Change the order of
columns

Change the name of a
field

Show or hide a
column

347

Edit the text in the Field Name column.

Select an item in the list and use the Up or Down button.

Select one or more items in the information tree on the left and

Select one or more items from the list on the right and then click

Add the field to the list and check or uncheck the Display option.
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Export Database

Use this command to export the analysis information in the batch database to a tab-delimited
text file. The command will display the standard Export Database dialog. Enter a file name for
the database and navigate to the location where you want to store it. Then click the Save
button to complete the export.

Tab-delimited text is one of the most universally accessible file formats available. It can be
easily read and interpreted by database and spreadsheet applications, as well as most lab
information systems.
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Keyword to Export

This command is used to set up keywords to export when the program creates FCS files with
the Save FCS command or during batch processing. The keywords selected are saved in the
model template, so when keywords are added or removed, the model template should be re-

saved.

Select Items Below Items: 13
Name 63 Keyword Name | oK |
Application Alert Ratio Cancel
= File Attribs CD19CD3 Agg Alert
FCs K i CD14CD3 Agg Alert Delete Al
Eywards CD3 Pent Alert
External Information CD19 Pent Alert
Methods CD14 Pent Alert
General File Info GeneraIAIe¢
. CellTypel_TriCOMGraph_ CT Total A+B+ PercentCellTyp
General Analysis CellTypel_TriCOMGraphl_CT Total_A+B+_PercentCellTy
R1 CellTypel_TriCOMGraph__CT Total_A+_PercentCellType
R2 CellTypeLTr?COMGraph_CT Total_B+_PercentCellType
Raw Measurement High Ranges EELITypeLTnCOMGraph‘I_CT Total_B+_PercentCellType
CellTypel_TrCOMGraph a
CellTypel_TriCOMGraph1
CellType2_TriCOMGraph
Waste
CellTypel
CellType2 g >
CellType3 CellType1_TriCOMGraph__CT Total_A+B+_PercentCelType
CellTypeS T =
Equations v
< > Down
Insert Add Help...

Add keywords from the information tree on the left side of the dialog. Once added, the
Keyword Name can be edited to be concise and informative. Keywords selected will be
added to any FCS files saved by that model template.

If you want to...
Add keywords

Remove keywords

Change the order of
keywords
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Select one or more items in the information tree on the left
and then click the Insert or Add button.

Select one or more items from the list on the right and then
click Delete.

Select an item in the list and use the Up or Down button.
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Synthesize from Analysis

This command is used to generate data based on the current model andthe FCS file that is
currently analyzed with the model. See also the Synthesize from Model command.

Before choosing this command, construct or open a model to be used as a basis for the
synthesized data and analyze an FCS file with the model.

A dialog is displayed to allow you to choose the number of events to synthesize. Enter the
value and click OK to synthesize the data.

The model and the FCS file determine the characteristics of the synthesis process. The same
probabilistic processes that are used for classifying real data with a model are put to use to
synthesize events. The synthesized events will have a very realistic distribution, as the
system takes into account the actual distributions in the FCS file data.

After synthesis, the generated data appears in the Expression Profile plots and other
graphics. Statistics and stages are computed for the synthesized data.

The synthesized data can be exported to an FCS file using the Save FCS command.

Before After
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Ab-color_2.fcs

0.000r

[an ]

See also:

Synthesize from Model

Save FCS
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Synthesize from Model

This command is used to generate data based on the current model. See also the Synthesize
from Analysis command.

Before choosing this command, construct or open a model to be used as a basis for the
synthesized data.

A dialog is displayed to allow you to choose the number of events to synthesize. Enter the
value and click OK to synthesize the data.

The model itself determines the characteristics of the synthesis process. The same
probabilistic processes that are used for classifying real data with a model are put to use to
synthesize events. If the model contains multiple cell types, the synthesis routines will
apportion events accordingly. The better your model describes the real world process, the
more realistic the synthesized data will appear.

After synthesis, the generated data appears in the Expression Profile plots and other
graphics. Statistics and stages are computed for the synthesized data.
The synthesized data can be exported to an FCS file using the Save FCS command.

Before After
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See also:

Synthesize from Analysis

Save FCS
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Save FCS

This command creates a new FCS file based on the modeled data.

The standard File Save dialog is displayed, allowing you to navigate to a location and enter a
file name for the export. Files are stored in FCS file format.
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Edit Logging

This command displays a dialog to view the application log and to edit properties of the
logging system.

When the logging system is enabled, GemStone records log entries for the operations that it

performs. It is most often used to trouble-shoot a problem, but it can also provide a record of
user interactions with the program.

If you want to...

Enable logging Click the Properties button to display the Edit Properties dialog.
Clear the log Click the Delete All button.
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Properties for Logging System

This dialog is used to configure the logging system. It is accessed from the Edit Logging
System dialog.

Active
Check this option to enable the logging system. When the logging system is enabled,
GemStone records log entries for the operations that it performs. It is most often used to
trouble-shoot a problem, but it can also provide a record of user interactions with the
program.

Log File

This read-only field shows the full path name for the logging file. This is useful if you need to
send the log file to Verity Software House for technical support.

Logging Level
This field determines how much detail the log contains. With Basic, the system stores log
entries for most user actions. Detailed stores additional lines, and Comprehensive store
entries for many low-level functions in the program. Normally, Basic is an appropriate level.
Technical Support may instruct you to use another level to help trouble-shoot a problem.
Maximum Log Size
This field displays the maximum for the log file before a new log file is created.
Full Error report
If the program crashes, it normally creates a basic error report to help trouble shoot the

crash. Enable this option to create a comprehensive error report with more information in
the event of a crash.
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Edit Colors

This dialog is used to edit the colors that are used for measurement and stage coloring. You
can define the number of colors in the palette, and select the colors and color names you
want to use. The colors in the palette are used when initially creating objects. In most cases,
you can choose any color you want for an object after you have created it.

The list contains the colors that have been already defined in the palette. Colors and color
names can be directly edited in the list. Simply click the color wheel next to a color to select a
new color. Click on a color name to edit the text.

OK
Click OK to accept the changes and close the dialog.
Open

Use this command to open a color palette file from disk, previously saved using the Save

command. The standard File Open dialog is displayed, allowing you to select the file you
want to open.

Save

Use this command to save the color palette file to disk, so that it can be shared with others
or re-opened at another time. The standard File Save dialog is displayed, allowing you to
navigate to the appropriate location and to enter a name for the file.
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Properties for Color Palette

This dialog allows properties of the color palette to be edited. The palette contains a set of
colors for parameter and stage coloring.

Number of Colors
This field determines the number of colors initially created in the palette.
Create Project

The field determines the method used to create the color palette: Cube Root, Rainbow, or
High Contrast.

Background Color

Select the color for background. This is used as background for reports and cell types.
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Preferences

Edit Preferences

This command displays a dialog that allows preferences for the program to be edited.

Select an item in the tree on the left side of the dialog to display the properties for that
object in the pane on the right. Preferences are automatically saved as defaults for new
objects, and they are remembered after the program quits.
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Edit Preferences

This command displays a dialog that allows preferences for the program to be edited.

Select an item in the tree on the left side of the dialog to display the properties for that
object in the pane on the right. Preferences are automatically saved as defaults for new
objects, and they are remembered after the program quits.
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File System Preferences

Packet Size
Enter the number of events from the FCS file to keep in memory.

Apply Dither
If enabled, a random dither is applied to the FCS data.

Auto Compensate
When enabled, GemStone will automatically decode compensation keywords in FCS files and
apply the compensation described in the keywords. If an FCS file does not contain
compensation information, this setting will have no effect.

Default Measurement Name
Choose how you want measurements to be named based on FCS keywords. The default is
Long Name ($PnS), which typically is the antibody name. Other options include Short
Name ($PnN) and Short and Long Name ($PnN_$PnS).

Read All Keywords
Enable this option to read keywords from all datasets.

Desired Dataset
If the FCS files you work with contain more than one dataset, this value allows you to select
which dataset to read. If you want the program to prompt you to select a dataset when there
is more than one, set Desired Dataset to 0. To automatically select a specific dataset, enter
the 1-based dataset index. For example, to read the 2nd dataset in a file, enter the value 2.

Range for Text Conversion
Enter the default range ($PnR) to use when converting delimited text to FCS. (... to ...)

Dataset Descriptive Keywords

Enter keywords that you want the program to read and present to you from each data source
to help select the one you want to open. Use commas between keywords.

Enhanced File Selection

Use an enhanced file selection dialog.
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General Preferences

Precision

This property determines the number of decimal places that will be displayed for numbers in
tables.

Specimen Keyword

This keyword is used on the Cell Type widget and other objects to identify the data file that is
currently opened.

Export Classification
If true, export the classification information in Save FCS.
Synthesis Threshold

The number of TriCOM events required in order for it to be used in the Synthesize from Data
command.

Parallel Processing

Select the number of threads to use for computation. Auto Determine Thread will use the
processor's characteristics to determine the number of threads.
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Graphics Preferences

These preferences are common to the graphic objects on the canvas and reporting areas.
PDF Output Quality

Sets the resolution for PDF output.
Cell Type Page Width

The width of the cell type page, in inches.
Cell Type Page Height

The height of the cell type page, in inches.
Unclassified Color

Color for the unclassified events.
Grid Snap

Enables grid snapping for object movement and sizing.
Grid Size

Sets the size of the snap grid.
Angle Snap

Enables angle snapping for object rotation.
Angle Snap Degrees

Sets the size of the snap grid for object rotation.
Copy/Save DPI

Sets the resolution for images that are copied to the clipboard or saved as images to disk.
Image Format

Sets the file format for images that are saved to disk.

Title Font
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Choose the title font for objects.
Outline Color
Choose the color of the perimeter for objects.
Outline Width
Choose the width in pixels of the perimeter for objects.
Background Color
Set color for the background of all plots
X Grid Lines
Check to show the X grid lines.
Y Grid Lines
Check to show the Y grid lines.
Grid Line Width
Grid line width in points.
Grid Line Style
Grid line style.
Grid Color

Set the color of the grids
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Expression Profile Preferences

This dialog allows editing of Expression Profiles properties.

Auto-expand

Reference

This setting determines how Cell Type expression profiles are expanded during auto analysis.

Maximum Transition

Maximum transition allowed for the expression profile.
Auto Dot Size

Check to have the system try to find the best size of the dots.
Dot Size

Choose the appropriate dot size. (0.00 to 10.00)

Number

Enter the specific number of dots for this cell type to display. (0 to ...

Unclassified
Check to show the unclassified events.
Auto Zoom

Check to automatically zoom in an area with data.

Actions
OK

Click this button to accept the changes and close the dialog box.
Cancel

Click this button to discard any changes and close the dialog box.
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Reset

Click this button to reset the object's properties to default values.
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1P Histograms Preferences

Default Width

Choose the default x size in inches.
Default Height

Choose the default y size in inches.
Resolution

Choose the number of channels to use for 1P plots.
Peak Triangles

Enable this option to show peak location triangles on 1P plots.
Fill Style

Choose the style for filling 1P plots.
Transparency

Enter a value between 0.0 and 100.0 for the amount of transparency for populations in a 1P
plot.

X Auto Zoom

Enable this option to automatically zoom the X-axis to exclude channels with 0 events in
them..
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2P Plots Preferences

Default Width

Choose the default x size in inches.
Default Height

Choose the default y size in inches.
Auto Size

Check to enable auto-sizing of dots.
Dot Size

Choose the appropriate dot size in points.
Number

Enter the specific number of this cell type's dots to display.
Unclassified

Check to show the unclassified events.
Auto Zoom

Check to automatically zoom in an area with data.
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Overlay Preferences

Default Width
Choose the default x size in inches.
Default Height

Choose the default y size in inches.

X Grid Lines

Check to show the X grid lines.

Auto Zoom

Check to show auto zoom the overlay.
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Axis Preferences

This dialog allows axis preferences for the program to be edited.

Major Ticks

Enter the number of major ticks for all the axes.
Pen Weight

Enter the pen weight in pixels for the axes. (0 to 10)
Pen Color

Click to choose the color for the axis pen color.
Number Font

Click to choose the font for axis numbers.
Number Color

Click to choose the color for the axis numbers.
Label Font

Click to choose the font for the axis label.
Label Color

Click to choose the color for the axis label.
Show Ticks

Show or hide the axis ticks.
Show Numbers

Show or hide the axis numbers.
Show Label

Show or hide the axis label.
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Actions
OK

Click this button to accept the changes and close the dialog box.

Cancel

Click this button to discard any changes and close the dialog box.

Reset

Click this button to reset the object's properties to default values.
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Peak Finder Preferences

Auto Smoothing

Finds the optimal bandwidth to smooth the data prior to finding peaks.
Smoothing

Applies more or less smoothing to the data. (3 to 15)
Merge Peaks Below

Peaks below this negative threshold will be merged into one (default=1). (0 to 30)
Peak Separation

If abs(mean1-mean2)/(sd1+sd2) is greater than this threshold, then the peaks are different.
(0.10 to 1.00)

Fit Distance

Filters detected peaks where the fitted mean is too far from the peak's location. (1.00 to
4.00)

Peak Fitting Method

Choose peak fitting method to find peak location and standard deviation. Dimmer and
brighter side use robust statistics instead of fitting for SD estimation.

Minimum Peak Height
Minimum peak height threshold in counts for a peak to be acceptable. (0.01 to 1000.00)
Minimum State Peak Height

Minimum state peak height threshold in counts for a peak to be acceptable. (0.01 to
1000.00)

Peak Deflection Threshold

Minimum peak deflection (vertical deflection*100/sd) for a peak to be acceptable. (0.10 to
50.00)
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This dialog allows editing of Regions properties.
Line Width
Line width in pixels (0 to 10)
Line Color
Line color for new regions.
Actions
OK
Click this button to accept the changes and close the dialog box.

Cancel

Click this button to discard any changes and close the dialog box.

Reset

Click this button to reset the object's properties to default values.

Reference
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Information Table Preferences

This dialog allows all preferences for the program to be edited. The current section allows
editing of Information Tables properties.

Number of Rows

Choose the number of rows in the table. (1 to 200)
Number of Columns

Choose the number of columns in the table. (1 to 200)
Information Table Font

Font to use for the information table
Number of Decimals

Number of decimals to show in the information table (0 to 6)
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Transformation Preferences

This dialog allows all preferences for the program to be edited. The current section allows
editing of Transformations properties.

Transform
Choose the desired transform as a default if possible.
Calculate Decades

Enable this option to compute the number of decades for a measurement based on its
resolution.

Auto B
Check to automatically calculate B.
Min Linear Option

Select the option for computing the minimum value on the axis. Choice include Percent of
Max Linear, Percent of Area and User Defined.

Percent of Area

If Min Linear Option is Percent of Area, this value determines the percentage to use for the
computation.

Percent of Max Linear

If Min Linear Option is Percent of Max Linear, this value determines the percentage to use for
the computation.

Negative Axis Fraction
This value determines the fraction of the axis that is devoted to values less than zero (0.0 -

1.0). The default value of 0.20 allows up to 20% of the axis to be devoted to negative
channels and 80% to positive channels.
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Manage Settings

Export Settings

This command displays the standard Save dialog box. Navigate to the location where you
want to save the settings and enter a file name. The settings will be stored as a zip file.

Import Settings
This command displays the standard Open dialog box. Navigate to a previously-saved
settings zip, select it, and the program will read the settings. You will be prompted that the
program should restart.

Reset Settings

A confirmation dialog is displayed to confirm that you want to reset the settings. Click OK to
continue to reset the settings files, or Cancel to escape.

After resetting, the program will need to restart.

377



Reference

Develop tab

Develop Tab

Home Insert Options Develop  Help

L] New Stages k3 B Enrich Track
.I.: * Open g hd -‘;%"; A E % Equations ‘+z v / v 63 —"Profles = | [{J§Reset
Save . Read Measurement Cell Type N Classify Auto Step
H5EVE v File | Wizard Vizard 4 Properties ‘ Apply
Project Template Data Maodel Analysis Model Stats
Project Template Data Model Analysis
Save New Read FCS  Measurement Wizard  Classify
Reset Cell Type Wizard Classify File
Open Stages Auto Analyze
Save Equations CT Auto Analyze
Save As Properties Step Analysis

* Note, the Develop tab is only displayed when the program is in Develop mode. Develop
mode is enabled from the Home tab.
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Save Project

]
Save

The Save Project command re-saves the current Project. The command appears in the File
menu and on the Develop tab.

Use this command when you have changed the batch scripts, database format, or model
template used in the Project.

The Save Project As command (Develop mode) displays a dialog that allows you to type a
new name and location for the Project. All content from the original Project is copied to the
new Project name and location.

See also:
What is a Project?
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New Template

When selected, GemStone will create a new, empty model template.

A model template contains the cell type definitions, expression profiles, report design, and
objects on the Cell Type canvas.
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Reset Template

Mew -

Mew Template

{#  Reset Template Ié

Use this command to put Expression Profile control definition points (CDPs) back to the
positions they were in when the model template or analysis document was opened.

The command is typically used when creating new templates or modifying existing
templates. Use the command before saving changes to the template if you want to use the
CDP positions that were saved in the model.
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Open Template

This command will display the standard File Open dialog to allow the user to select a
previously saved GemStone model template file. GemStone will open the selected file and
display the Cell Types, expression profiles, report, and other objects contained in the
document.
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Save Template

Iy

If the template has been saved previously, this command will resave it without displaying a
dialog. The previous version of the document will be overwritten.

If the template has not been saved, this command performs identically to the Save
Document As command.
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Save Template As

Iy

When selected, this command will display the standard File Save dialog to allow the user to
save the current GemStone model template to a file on disk. GemStone will save the Cell
Types, expression profiles, report, and other objects contained in the document.
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Read File

)

This command performs two actions:
1. It sets the Start At file to the file that is currently selected in the list.
2. It reads the FCS file into the current model template.

The command does not trigger the batch script processing that normally happens when an
FCS file is loaded using the batch buttons. This allows a developer to read an FCS file
without having the batch processing fire off.
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Measurement Wizard

Measurement Wizard

The measurement wizard is used to set up names and transformations for new
measurements, as well as to edit existing measurements. It is available in Develop mode
only.

mE
Measurement
Wizard

The wizard starts with the selection page for choosing the measurements you want to edit.
The wizard then displays the measurement properties page for each measurement
selected. It then allows the user to choose cell types that they want to add the
measurement to. It concludes with a summary page.
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Measurement Wizard

The measurement wizard is used to set up names and transformations for new
measurements, as well as to edit existing measurements. It is available in Develop mode
only.

mE
Measurement
Wizard

The wizard starts with the selection page for choosing the measurements you want to edit.
The wizard then displays the measurement properties page for each measurement
selected. It then allows the user to choose cell types that they want to add the
measurement to. It concludes with a summary page.
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Measurement Wizard Matching Page

This page of the Measurement Wizard is displayed when there are measurements in the
model that are not matched by measurements in the FCS file.

Measurement Wizard

Welcome to the Measurement Wizard

Match ACS measurements to the correct Mode/ measurements.

@® Show Unmatched O Show Al
FCS Measurements Model Measurements

FCS Name FCS String Matched T Match Name  Matched To
[ELR R LA — = T e
BUVBOS-A  CD14 Unmatch " PECYTACC
BV421-A CD57 D1
BV480-A CXCR3

CD8
BVE05-A CD95 D14
BVE50-A HLA-DR D1
BVT11-A CXCR5 D19
BV750-A CcD20 Coos
BV786-A CcD25 D7
BYG584-A  CCR6 D38
IRDBOO-A  CD8 CDASRA
IRD&20-A  LlveDead D5t
PE-CF594-A CCR4 D127
PE-Cy5.5-A CD279(PD-1) R
PE-Cy5-A  CD123 HLA'DR
rEQTA i
Time ] :
< N TCRgd
Help Cancel

The list on the left displays measurements in the FCS file. You can choose to Show
Unmatched or to Show All measurements.

The list on the right shows measurements that are used in the Model.

Both lists have a column that indicates what the measurement is Matched To in the other
list.

To match an FCS measurement to a model measurement, select the items that you want to
match in each list and then click Match. You can also Unmatch measurements if they are
incorrectly associated.
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Click Next to move to the next page of the wizard, the Measurement Wizard Selection Page.
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Measurement Wizard Selection Page

This page of the measurement wizard is used to select measurements that you want to
edit. By default, any new measurements that are not known to the model template will be
selected.

Welcome to the Measurement Wizard

Select the measurements you want to edit.
All None

BCKG190Di ”
CCRe
CCR7
cD3
cD4
che
CD11c
cD14
CD16
cD19
CD20
CD25
co27
cD28
CD38
CDA45
CDASRA
CDASRO
CD56
CD57
CDeebb
CD123_IL-3R
CD127_IL-7Ra
CD161
CD194_ CCR4
L
CD294 I
La\

coce

HOOROOOOOO0OO00O00O0O0000000000O

Select measurements by checking the checkbox next to the measurement name. The All and
None button will set or clear all check boxes.

Click Next to move to the next page of the wizard, the Measurement Wizard Measurement
Properties Page.

Click Previous to move to the Measurement Wizard Matching Page.
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Measurement Wizard Measurement Properties Page

This page of the measurement wizard is used to adjust the properties of a measurement. It
is shown for each measurement selected on the selection page of the wizard.

Measurement Wizard

Measurement Properties
Edit the Measurement and other properties below.
For example "FL1-A_FITC_CD4" might be shortened to "CD4".

Measurement CCR7
Abbreviation CCRT

Color
Transform VLog ~
Calculate Decades On
Decades 6.62
( VLog Beta 4000.000 8 )
Maximum
Select Max Linear Option Autorjwatic v : Next
Page Max Linear 4194304.00 o Measurement
Minimum  B-
Min Linear Option Percent of Max Linear v -
Percent of Max Linear 0.10
Min Linear -4194.30

-10°0 10 10° 10°

I

< Back Mext > Cancel

Properties for the measurement are shown on the left, and a preview of the measurement
using those properties appears on the right.

Use the wizard's Next and Previous buttons to navigate through the selected measurements.
When all selected measurements have been edited, the Next button at the bottom of the
wizard will enable to allow the wizard to move to the Summary page.

>

Previous MNext

Measurement properties

Measurement
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Enter the name to use for this measurement.
Abbreviation

Enter an abbreviated form for the name.
Color

Select a color for the measure. This will be used in overlay plots.

Transformation Properties
Transform

Select a transform to use for the measurement.
Calculated Decades

When enabled, the program will compute the number of decades in the data. When
disabled, the value in the Decades box is used.

Decades

When Calculated Decades is unchecked, this value can be adjusted to the desired number of
decades. The program will scale data to the specified number decades.

VLog Beta

The Beta value for the VLog transform. Typically, this is 10.0.

Maximum
Max Linear Option

Choose Automatic to set the Max Linear value based on the resolution of the measurement.
Choose User Defined to set a constant maximum value from file to file.

Max Linear
When Max Linear Option is set to User Defined, this value sets the maximum linear value for

the measurement. When Max Linear Option is set to Automatic, this value is read-only, and
shows the value being used as the maximum.
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Maximum
Min Linear Option

This option determines how the the lowest value for the measurement is

determined. Choose Percent of Max Linear to base the minimum value on the maximum
value. Choose Percent of Area to based the value on a percentage of the area of the
histogram. Or choose User Defined to set the Min Linear value directly.

Percent of Max Linear

Enter the percentage of the Max Linear value to use for the Min Linear value. Typically, this
is 0.10%.

Percent of Area

Enter the percentage of the area of the histogram to use to determine the value that will be
used for the Min Linear.

Min Linear

The minimum linear value for the measurement. This is dynamically computed if Min Linear
Options is set to Percent of Max Linear or Percent of Area.
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GemStone offers a number of transforms for displaying FCS data in plots.

Transform

Linear

Log

HyperLog

Hyperbolic
Sine
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g _In
= T 1
~ | |
|
—| !
= I
[ |
E -4 1
S § B
oe | '.I
L=
L 1
— '\\I
v
= T T T T | T T T
0 5000
CD3
i III." '\“‘I
P
| J
= Al [
E 2 Iu"_’ ! I'u._ I|I 1
o _ ! i i |
3 { ut |
b 4| . 5 i
iy i "
1
-1 2 J_/ "\\
| 1
. . -
el "
o — 4 ¥ e,
T T Irmp T Trmp T T 1 rrrm
100 101 102 103
CcD3
I,
. [
] [
> § . [ i
g 2] [ i
\ i !
5 ] | I'\ Jo
o | 1 i 1
o o - 1 i
T 2 — | |
v r.l"\,-*l .,-"f
N £ \ / ‘
— r'l.’. ‘.\"H-—. _."./
— ot v i v
= LLLLLR I B LR L L BRI R
-102 101 0 101 102 103
CD3
— 13
. I,
_ [
= ] [
> S |5
Qo - 4 ! Fy
- |
3 - | Y \
g . \'\ / }
= i 1
II % __ ».Jl \' l."ll I"\
-] A N i L
- o i £ b
. i A &
o — ol v v ..
LLLLLR L L DL R BRI R Rl
102 101 0 101 102 103
CcD3

Description

This is essentially
"untransformed". Bins are
evenly sized.

Log compresses data as
the intensity increases. It
allows visualization of a
wide dynamic range. Any
event values less than 0
are set to be 0.

HyperLog is log-like, but it
allows values less than

0. Decades may vary in
width.

The B coefficient is used to
adjust the number of
channels that are in the
linear portion of the axis
on either side of 0. In the
example, B=10.
Hyperbolic Sine is log-like,
but it allows values <=

0. Decades are the same
width.

The B coefficient is used to
adjust the number of
channels that are in the
linear portion of the axis
on either side of 0. In the
example, B=10.
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VLog is log-like. It allows
values <=0, and optimizes
for consistent standard
deviation across the
dynamic range.
The VLog transform
stabilizes measurement
variance arising from
coefficient of variation or
Rk cv and background noise.
The VLog Alpha
coefficient adjusts for both
AN cv and counting error, and
y N\ the VLog Beta coefficient
S, N . adjusts for cv and
|T|IIIII I I“IITIITI'ITI'IT“IIII I IIIIIITI I IIIIIITI LILLLLLL background. The VLog
o et e Alpha value is typically
1.0. The VLog Beta value
is typically 10.0. It can be
set to the approximate
background intensity for
the measurement. For
mass cytometry data, the
default value of 10 is
recommended.

2000

VLog

Frequency
1000
| I T N T I A O A

0
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Measurement Wizard Summary page

This page of the measurement wizard summarizes the measurements that were edited.

Measurement Wizard

Summary

CCR7
Abbreviation: CCR7
Transform: VLog
CcD4
Abbreviation: CD4
Transform: VLog

Finish Up

[ Add to Cen-se'

[ Launch Cell Type Wizard
[ Update Preferences

Help

Enable the Launch the Cell Type Wizard to initiate that wizard when this wizard finishes.

Click the Finish button to complete the wizard and close the dialog. Click Cancel to close
the dialog without saving any of the changes.
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Select Measurements

ml:
Measurement
Wizard

-

2 Measurement Wizard
1 Eﬂ" Select Measurements %

%5 Calculated Measurements

This dialog is displayed to select the parameters that are included in a cell type for analysis
or display.

The list on the left side of the dialog displays all of the parameters that exist in the file, as
well as other parameters that GemStone has seen in other files. The parameters in the
current file display "On" in the "Live" column.

The list on the right shows the parameters that have been selected for analysis or display.

If you want to...

Add or insert a new Select the measurement in the list on the left of the
measurement dialog, and then click Add or Insert.

Remove a measurement Select the measurement in the list on the right, and
from the cell type then click Delete.

Remove all measurements Click the Delete All button.

in the cell type
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Calculated Measurements

ml:
Measurement
Wizard

2 Measurement Wizard

-

fur |
o Select Measurements

'E Calculated Measureme%

This dialog is used to create and edit calculated measurements, including ratios and other
computed expressions. The resulting calculated measurements can be used just like any

other measurement, in plots and expression profiles. They will be included if you use the

Save FCS command or the batch Export FCS option to create a new FCS file.

Edit Calculated Measurements

Use this disiog to ereate and edit caloulated messuraments and ratios.
Lise the measurement abbreviations from the kst on the left.

Messurements Examples Itesrss 1
L1: Tirne in Harne Equation i Mme Equation Min  Max C=_1]
L 55C-H Example] Sample Ratio Li/L2 Calel FSRatio L4*1004L5 1965 12856
L3: 55C-A Example2 Ratio withscaling  (L4/L3)"100 Open...
L FSC-H Example? Ordes of events in fils FTIM{1024) i

L5 FSC-A

L6: TCRgd (BV421-4)

L7: CDV6 (eFluor 450-4)

L&: CD9 (BVS10-4)

L9: D4 [BVETO0-A)

L10: €014 (BVED5-A)

L11: PD-1 (BVESD-4)

L12: CO56 (BVT11-4)

L13: CD27 (BVT85-A)

L14: CD45RA (Alexa Fluor 483-A)
L15: €03 (Al Fluor 332-4)
L16: CD25 (PE-A)

L17: CCRT (PE-CF354-A)

L18: CO38 (PE-CyT-A)

L18: CDM2T (APC-A)

L20: HLA DR, (Abexa Fluer 700-4) Delete
L21: CD8 (APC-CyT-A)

The list on the left contains all measurements in the FCS file, prefixed with the abbreviation
that can be used in the calculated expression (e.g. "L1").

The center list contains example expressions that can be used as a starting point for a new
calculated measurement.

The list on the right contains all calculated measurements that have been created.

If you want to...

Create a new, calculated Select an example from the middle list and click

measurement Add. Edit the Name and Equation for your new
measurement.

Remove a calculated Select the calculated measurement in the list on the

measurement right and click Delete.
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Edit the Name field to be a simple but informative string. This field is concatenated with the
ID field for the name of the measurement in lists.

Edit the Equation field to be the expression for your new, calculated measurement. Use the
Measurement list on the left as a reference for the abbreviations to use for each
measurement.
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Cell Type Wizard

Cell Type Wizard

This wizard is used to simplify the process of creating a new cell type. It provides a guided
approach to building the key aspects of a new cell type. It can also be used to edit an
existing cell type. The feature is only available in Develop mode.

=
Cell Type
Wizard

The wizard initially displays a Welcome page to with a choice of tasks you can perform. The
next page defines the properties of the cell type. Next you select the selection markers,
staging markers, and functional markers that you want to analyze for this cell type. Once
you have made these choices, the wizard guides you through the process of creating an
expression profile for each marker. Finally, a summary page is displayed.
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Cell Type Wizard

This wizard is used to simplify the process of creating a new cell type. It provides a guided
approach to building the key aspects of a new cell type. It can also be used to edit an
existing cell type. The feature is only available in Develop mode.

=
Cell Type
Wizard

The wizard initially displays a Welcome page to with a choice of tasks you can perform. The
next page defines the properties of the cell type. Next you select the selection markers,
staging markers, and functional markers that you want to analyze for this cell type. Once
you have made these choices, the wizard guides you through the process of creating an
expression profile for each marker. Finally, a summary page is displayed.
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Cell Type Wizard Welcome

This page of the Cell Type Wizard is used to select the task you want to perform.

Cell Type Wizard

Welcome to the Cell Type Wizard
What would you like to do?

@® Create a new cell type.
O Duplicate the selected cell type. *

cDaT Link selection markers
O Edit the selected cell type. *
cD4T

* Only cell types compatible with the Cell Type Wizard are available for duplicating and editing.

Disable other cell types whie editing

Create a report page
Insert before | None w
Help Cancel
Choose the task:

e Create a new cell type
e Duplicate a cell type *

You can duplicate existing cell types and then edit the new cell type.
o Edit a cell type *

You can edit an existing cell type with this option.

* Note, some cell types that have been customized outside of the wizard may not be editable
in the wizard.

Disable other cell types
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With this option enabled, the other cell types in the model will be disabled while the wizard is
running. This allows you to build the new cell type as if it is the only cell type in the model.

With the option unchecked, the other cell types will be enabled while building the new cell
type. This can be useful for cell types that have fewer events.

Create a report page
Enable this option to create a new report page for the cell type you are creating or
editing. The wizard will create a page with plots and tables based on the choices made to
create the cell type. The page can be edited and enhanced by the user after the wizard
completes.

Insert before

Select where you want to insert the new cell type in the model. By default, a new cell type is
appended to the list of cell types (i.e. Insert before "None").
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Cell Type Wizard Properties

This page of the Cell Type Wizard is used to define several properties of the cell type.

Cell Type Wizard

Cell Type Properties
Edit the properties for this cell type.

Cell Type MName cD8T

Description
Enable Cn
Color

Classification Type |Competitive ~

Help < Back Cancel

Cell Type Name

Enter a name for the cell type. The name should be as concise as possible.
Description

Enter a helpful description of the cell type.
Enable

The cell type has to be enabled to be included in the modelling process.
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Color

The color to use for this cell type. It is used in numerous graphic objects.

Classification Type

Choose the type of cell type that you want this to be:

Type

Competitive

Selective

Non-
competitive

405

Description
This is the most common type of cell type. The cell type will "compete" with
other competitive cell types for events. Any given event can only belong to
one of the competitive cell types.
Use this for most cases.
This special cell type can be used as the first cell type in a model template,
and there should be no more than one of them. The selective cell type
selects events that will then be considered by the competitive cell types. It
acts much like an initial gate to select cells of interest.
This is not a commonly used type.
A non-competitive cell type is typically the /ast cell type in a model
template. It is designed to capture all of the events that are not assigned to
any of the competitive cell types.
It is useful for analyzing the unclassified events.
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Cell Type Wizard Selection

This page of the Cell Type Wizard is used to choose the Selection markers for the cell type.

Selection markers use constant expression profiles to select a subset of events with a
particular phenotype.

Cell Type Wizard

Selection Markers

Choose the markers used to sefect cells of this type. These can be negative or positive
selection markers.
A simple selection for CD8 T-cells might be CD3+, CD8+, and CD4-.

Click to add or remove, drag to re-order.

Available Markers ~ Selection Markers

Calc1_F5 Ratio 55C-A
CCR7Y CcD3
CD4
CD16 CcDs
cD19
CD25
co27
CD38
CD45RA
CD56
b2y
FSC-A
F5C-H
HLA DR

o

Help < Back Cancel

To add a marker, find the marker in the Available Markers list and click it. The marker will
be moved into the right-hand list of Cell Type Markers.

To remove a marker, find the marker in the Cell Type Markers list and click it. The marker
will be removed from the list and put back into the Available Markers list.
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Cell Type Wizard Staging

This page of the Cell Type Wizard is used to choose the Staging markers for the cell type.

Staging markers use step-up, step-down, or three-level expression profile to define a
marker's change in expression that occurs within the cell type.

Cell Type Wizard

Staging Markers

Choose the markers used to stage cells of this type. Start with the simplest and best
defined.
An example staging marker for CD8 T-cells is CCR7.

Click to add or remove, drag to re-order.

Available Markers ~ Staging Markers

Calc_FS Ratio CCR7
CD14 cD27
CD16 CD45RA
CD19
CD25 E}
CD38
CD56
CD127
FSC-A
FSC-H
HLA DR
PD-1
SSC-H
TCRgd

Help < Back Cancel

To add a marker, find the marker in the Available Markers list and click it. The marker will
be moved into the right-hand list of Cell Type Markers.

To remove a marker, find the marker in the Cell Type Markers list and click it. The marker
will be removed from the list and put back into the Available Markers list.
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Type Wizard Functional

Reference

This page of the Cell Type Wizard is used to choose the Functional markers for the cell type.

Functional markers use constant expression profiles or no profile at all. They may, for
example, show activation of a marker.

Cell Type Wizard

Functional and Other Markers

Choose the functional and other unknown markers for this cell type.
These markers might relate to activation, rare sub-populations, or have unknown

characteristics.

Click to add or remove, drag to re-order.

Available Markers

Calc1_FS Ratio
CcD14
CD1e
CD19
CD25
CD56
cD127
FSC-A
FSC-H
SSC-H
TCRgd
Time

Functional and Other Markers

CD38
HLA DR

Help

< Back

To add a marker, find the marker in the Available Markers list and click it. The marker will
be moved into the right-hand list of Cell Type Markers.

To remove a marker, find the marker in the Cell Type Markers list and click it. The marker
will be removed from the list and put back into the Available Markers list.
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Cell Type Wizard Profiles

This page is shown for each of the selection, staging, and functional markers selected in
previous pages of the Cell Type wizard. It is used to choose and set up the expression
profile for the marker in the cell type being created or edited.

When this page is displayed, move the wizard so that you can see the expression profiles in
the cell type widget. This allows you to preview your choices.

When navigating through the profiles, you will use the Next Profile button that appears on
the right of the dialog and the Previous Profile button that appears on the left. If one is
disabled, that indicates you've reached the beginning or end of the list of profiles.

Moving to previous profile Moving to next profile
Previous Next
Profile Profile

Selection Profiles

Constant profiles are used for selection markers.
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Cell Type Wizard

Selection Profiles
Cell Type Events: 40731
Define the expression of CD3 in the CD8 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.
Links... [ Preview
Which Peak? Brightest Peak w .
(=
Distribution Normal w = 3
Phenotype CD3+ ] )
Initial Intensity 3773045 R S DU T SN
Previous Initial Width 4.34 ] Next
Profile Width from Peak On Profic
Add to Report On
< Back Mext = Cancel

The Links button allows this profile to be linked to another profile. For example, it is
common to link the CD3+ profile for CD4 cell type to the CD3+ profile of the CD8 cell type.

The Preview checkbox shows the profile in its unmodelled (unchecked) or modelled
(checked) state.

The properties for selection profiles are listed below.
Which Peak?

Choose which peak in the marker the expression profile should track.

User The marker doesn't use a peak. It uses the estimates for Intensity and SD to
estimate position and size the profile.
al Find the closest peak to the starting location of the profile and use its peak
osest )
estimates.
Dimmest Find the dimmest peak (lowest intensity) and use its peak estimates.
Brightest Find the brightest peak (highest intensity) and use its peak estimates.
Smallest Find the smallest peak (lowest number of events) and use its peak estimates.
Largest Find the largest peak (largest number of events) and use its peak estimates.
Distribution
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Choose the type of distribution to use for this profile.

Nf’”‘?a' . The control definition points define the mean of a normal distribution.

Distribution

Inverse Normal The profile is the inverse the Normal Distribution.

g;\girse Low The profile is the inverse of the Low Pass distribution.

Low Pass The control definition points define a probability "edge". Events below
the CDPs are included.

High Pass The control definition points define a probability "edge". Events above

the CDPs are included.

Inverse High The profile is the inverse of the High Pass distribution.

Pass

Phenotype

This field is automatically filled in when possible. Enter a short phenotype description for the
selection. This is used on report pages.

Initial Intensity

This intensity estimate can be edited when the Which Peak value is set to User Estimate or
Closest.

Initial Width

This intensity estimate can be edited when the Which Peak value is set to User Estimate or
Closest.

Width from Peak

If this option is enabled, the program will adjust the profile's width based on the peak
estimates.

Add to Report

If this option is enabled, a graph of the measurement will be included in on the report page.
Staging Profiles
Staging profiles can be StepUp, StepDown, or ThreeLevels. Choose the one that best

matches the change in expression for that marker in the cell type being edited.
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Cell Type Wizard

Staging Profiles

Cell Type Events: 6026
Define the expression of CCR7 in the CD8 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

CCR7

shape % ks Preview
Expression Profile Shape | StepDown ~
Phenotype CCRT+=-
Which Peak? Brightest Peak ~
( Initial Intensity 47036.80 )
Initial Width 6.20
Previous Width from Peak On Next
Profile Profie
Which Peak? Dimmest Peak ~
Initial Intensity 2686.22
Initial Width 8.97 v
< >

The properties of the staging profile are the same as for Selection, except they are repeated
for each level of the profile.

Functional Profiles

Function markers use constant profiles or no profile at all.
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Cell Type Wizard

Functional Profiles

Cell Type Events: 5535

Define the expression of CD56 in the CD8 T cell type.
Use the Next Profile and Previous Profile arrows to set up each expression profile.

CD56

Links... [ Preview
Expression Profile Shape | Constant et I
Which Peak? Dimmest Peak ]
( Phenotype CD56 ] )
Initial Intensity 196.17 -
Previous Initial Width 273 3 Next
Profie Width from Peak On ] profiie
=
2
Help < Back Mext =

The properties of the functional profile are the same as for Selection, except they are
repeated for each level of the profile.
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Cell Type Wizard Summary

The summary page is the final page in the Cell Type wizard, providing a summary of the
selections made in the wizard.

Cell Type Wizard

Summary

Cell Type Info
*CD8T

Selection Markers

* 4 selection markers
* S5C-A (S5C-A-)

* CD3 (CD3+)

* CD4 (CD4-)

* CD8 (CD8+)

Staging Markers

* 3 staging markers
* CCR7 (CCR7+>-)
* CD27 (CD27+>-)
* CD45RA (CD45RA+>-)

Finish Up
[ Do another cell type Update summary map
Save template model [ Add to Cen-se'
[] Add database fields
Help < Back Cancel

Enable Do another cell type to run the wizard again after finishing the current cell type.

Enable Save template model to save the changes made by the wizard in the current
template model file.

Enable Update summary map to tell Cen-se' plots and the summary map about the new

cell type.
Enable Add to Cen-se' if you have a Cen-se' plot on a report page and want to include this
cell type in the Cen-se'.

Enable Add database fields to append statistics for this cell type to the database.
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Edit Stages

This dialog allows stages to be added, deleted, and modified. Stages are defined on the
Progression (State Index) axis and provide statistics and coloring for portions of the
progression.

Stages are most often defined using Definition Points in the Expression Profiles for a given
Cell Type. This allows the boundaries of the stage to adjust automatically as the Definition
Points are adjusted.

Each stage has a name and color. The color is used when drawing dots that fall within the
stage's boundaries and along the top of Overlay plots when stages are displayed. If
overlapping stages are defined, the color of the last stage containing an event is used to
color dots for that event.

A Stage Table object appears on each Cell Type to provide statistics for the stages. The table
shows the name, color, active state, and statistics for each stage.

See Edit Properties for Stage for additional details on stage properties.
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Items: 5
Mame  Active Color Percent %Total Events Mean 5D I Ok I
Total On 0.00 0.00 0 100.00 0.00
Tanv On 0.00 0.00 0 2937 000
T8cm On 0.00 0.00 0 279 000 .
T8em On 0.00 000 0 2533 000 opETEE
Tate On 0.00 0.00 0 4252 000
Delete Down
If you want to...
Add a new stage Click the New button and fill in the Edit Properties for
Stage dialog.
Delete a stage Select the stage in the list, and then click Delete.

Change the order of stages  Select a stage, and then use the Up or Down button to
move it in the list of stages.
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Edit Properties for Stage

This dialog displays all of the properties for a single stage. Stages are defined on the
Progression (or State Index) axis and provide statistics and coloring for portions of the
progression.

Name

Type a name for the stage. Short names are usually recommended so that they can be read
when displayed on Overlay plots.

Active
Check this option to enable the stage for coloring and analysis. If this option is unchecked,
GemStone will ignore the stage; dots will not be colored with the stage and statistics will not
be computed.

Show in Graphs
When this option is checked, the stage is displayed in the plots.

Color

Choose a color for the stage. The color is applied to expression profile plots, overlays, and 2P
histograms.

Intensity Stats
When this option is enabled, the program computes intensity statistics within the stage for
each parameter.

Start

Start CDP

Select a Control Point to link to for the start of the stage. Each Definition Point in the list is
named based on the parameter and the position in the profile that owns the point.

Select "None" if you want to enter a fixed value for the starting location of the stage in the
Start State Value field.

State Value
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If the Start Link field is set to "None", enter a number between 0.0 and 100.0 to define the
starting location for the stage. The value represents a percentage of the Progression axis for
the starting location of the stage.

If a Definition Point is selected for Start Link, this field is disabled. It shows the location of
the selected point.

End
End CDP

Select a Control Point to link to for the end of the stage. Each Definition Point in the list is
named based on the parameter and the position in the profile that owns the point.

Select "None" if you want to enter a fixed value for the ending location of the stage in the
Start State Value field.

State Value

If the End Link field is set to "None", enter a number between 0.0 and 100.0 to define the
ending location for the stage. The value represents a percentage of the Progression axis for
the ending location of the stage.

If a Definition Point is selected for End Link, this field is disabled. It shows the location of the
selected point.
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Equations

Equations

2

Equations are user-defined expressions that can be evaluated and stored in the information
database and displayed on reports.

The equations you write are stored as part of the model template. You can store a set of
equations using the Save button and then import those equations into another template
using the Open button.

A dialog is displayed, showing a set of example equations on the left, and the list of
equations already defined on the right.

Double-dick on one of the examples below to add an equation.
Use the (%n) placeholders for spedfic information units,
Edit placeholders (3%n) by double-dlicking on an equation name.
Alerts can be set when editing the equation item.
Select Items Below Ttems: 63
Name Format Name Description Format ”~ I OK |
Sum ) %61+ %d+ %03 Eql CD3 Events %61+ %2+ %3+ %4 [CellType Tro
Simple Ratie %61/%2 Eq2 Lympocyte Events %61+ %2+ %3 [Eq1]+[C
FRatio %1100/ %2 Eq3 Dendritic Events %61+%:2 [CellType Save...
Complex %Ratio (361-262)*100/(363- 364) Eal | Live % | T 51%100/%2 G |
Logical Comparison (%61<%2) q ntact Live ntac!‘: Ve . / [ enira : Delete Al
Logical or Comparison (%12 1.7|(%1>10.0) Eq3 Lymphs % IntaF:t Live Fe1+100/ %2 [Eg2]*10(
Simple Comparison (%1=%2) Eqb CD3 % Intact Live 261+100/%2 [Eq1]10C
Loaded Model String Comparis ("%1"="<Type Loaded Model> Eq7 DCs % Intact Live %1*100/%2 [Eq3] 100
Eq8 Lymphs % Intact Live 17100/ %62 [Eq2]™10(
Eqd CD3 % Lymphs %1100/ %2 [Eq1]*10C
Eql0  CD&82%CD3 H1*100/%2 [CellType
Eql1 CD4 % CD3 H1*100/%2 [CellType
Eql2  GD % CD3 1100/ %2 [CellType
Eql3  MKT % CD3 S61*100/%2 [CellType
Eqld B % Lymphs 361100/ %2 [CellType
Eqls  Monos % Lymphs 1100/ %2 [CellType
Eqle  pDC % DCs 17100/ %2 [CellType
Eql7  mDC % DCs 961*100/%2 [CellType v
< >
Edit... Replace Duplicate Up
Delete Down
Add Help...

Anatomy of an Equation

Each equation has at least two fields that can be edited: Description and Format. In
addition, the equation will have additional Properties that can be edited if the equation
contains placeholders for some of its arguments (e.g. "%1"). The placeholders in an equation
are used to reference keywords and other elements in the information system.
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For example, let's examine the "Simple Ratio" equation in the example list. It has a
Description, "Simple Ratio", which can be edited to be anything you want. To edit the
description, click the mouse in the Description field, and edit the text.

The Format portion of the equation is where the equation expression is actually defined.
The format can contain humbers and mathematical operators, but it can also contain special
functions and placeholders. Function are found in the examples in the tree on the left of the
dialog and listed in Equation Functions. Placeholders are the parts of the equation format
that use the percent symbol (%) and a number.

In the example equation, the Format field uses two placeholders: %1 and %2. As the name
implies, a placeholder identifies part of the equation that will be replaced by an element that
GemStone has read from a data file or that it has computed. For example, with our Simple
Ratio equation, if we want to create a ratio between the number of events in Stage 1 and
Stage 2, we would tell GemStone to replace %1 with the Stage 1 events and %2 with Stage
2 events. This is done by selected the equation in the list and then clicking the Edit button.

In the Edit Equation dialog, right click the Information field to display a dialog of choices
available to fill-in the placeholder. In our example, you would choose
CellTypel_Stagel_NumberOfEvents for %1 and CellTypel_Stage2_NumberOfEvents for %?2.

Each placeholder in an equation must be associated with an information field in this manner
before the equation can be properly evaluated.

Suppose that you want to create a custom equation that multiplies the mean of a parameter
in Stagel by 4.56, and then divides by the mean of another parameter in Stagel. The Format
field would look like this:

%1%*4.56/%2

After typing the equation into the Format field, you would click the Edit button and select the
statistics to fill-in for %1 and %?2.

Suppose that you wanted to use a function in this equation, to take the square root of the
result. The format field would look like this:

FSQRT(%1*4.56/%?2)
For a list of functions, see Equation Functions.

If you want to...

Add a new Select an example equation from the tree on the left and click Insert or

equation Add to copy the example to the equation list. Edit the format field to
define the equation expression. Then use the Edit button to select fields
that will be evaluated by the equation (see Edit Equation).

Edit Select the equation in the list on the right and click the Edit button. In
placeholders in the Edit Equation dialog, right click in the Information column to
an equation display the choice of items. Select the keyword or statistics you want

from the choices shown.
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Remove an Select the equation in the list on the left and click the Delete button.
equation
Save a set of Click the Save button, navigate to a location on disk, and save the
equations equation file.
Open a set of Click the Open button, navigate to the location where the equation file
equations was previously saved on disk, and open the equation file.

See also:

Edit Equation
Equation Functions
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Equations

2

Equations are user-defined expressions that can be evaluated and stored in the information
database and displayed on reports.

The equations you write are stored as part of the model template. You can store a set of
equations using the Save button and then import those equations into another template
using the Open button.

A dialog is displayed, showing a set of example equations on the left, and the list of
equations already defined on the right.

Double-dick on one of the examples below to add an equation.
Use the (%%n) placeholders for spedific information units.
Edit placeholders (%%n) by double-dicking on an equation name.
Alerts can be set when editing the equation item.
Select Items Below Items: 69
Name Format Name Description Format "~ I OK |
Sum ) %61+ %62+ %03 Eql CD3 Events %1+ %2+ %3+ %4 [CellType Open...
glg;{mz!e Ratia ilf%‘{m Eq2  Lympocyte Events %1+ %2+ %3 [Eq1]+[C
ato N Eq3 Dendritic Event: %1+ %2 CellTy Save...
Complex %Ratio (261-%2)*100/ (363~ %4) B il 1100752 [GE e
Logical Comparison (%12%2) 4 mitact tive b mact e . : Enera’ Delete Al
Logical or Comparison (31<1.7)[(%1>10.0) Eq>  Lymphs % Intact Live EIM00/%2 [Eq2r™10¢
Simple Comparison (%1=%2) Eqf CD3 % Intact Live 17100/ %2 [Eq1]™10(
Loaded Model String Comparis ("361"="<Type Loaded Model> Eq7 DCs % Intact Live 361100/ %2 [Eq3]™10C
Eqd Lymphs % Intact Live 61100/ %2 [Eq2]"10C
Eq9 CD3 % Lymphs H1*100/%2 [Eq1]*10C
Eqld  CD&%CD3 S61*100/%2 [CellType
Eq11 CD4 % CD3 361100/ %2 [CellType
Eql2  GD % CD3 H1*100/%2 [CellType
Eql3  MKT % CD3 H1*100/%2 [CellType
Eqld B % Lymphs S61*100/%2 [CellType
Eql3  Menos % Lymphs %1*100/%2 [CellType
Eqle  pDC 3% DCs 61100/ %2 [CellType
Eql7 mDC % DCs 17100/ %62 [CellType ¥
L4 >
Edit... Replace Duplicate Up
Delete Down
Insert Add Help...

Anatomy of an Equation

Each equation has at least two fields that can be edited: Description and Format. In
addition, the equation will have additional Properties that can be edited if the equation
contains placeholders for some of its arguments (e.g. "%1"). The placeholders in an equation
are used to reference keywords and other elements in the information system.
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For example, let's examine the "Simple Ratio" equation in the example list. It has a
Description, "Simple Ratio", which can be edited to be anything you want. To edit the
description, click the mouse in the Description field, and edit the text.

The Format portion of the equation is where the equation expression is actually defined.
The format can contain humbers and mathematical operators, but it can also contain special
functions and placeholders. Function are found in the examples in the tree on the left of the
dialog and listed in Equation Functions. Placeholders are the parts of the equation format
that use the percent symbol (%) and a number.

In the example equation, the Format field uses two placeholders: %1 and %2. As the name
implies, a placeholder identifies part of the equation that will be replaced by an element that
GemStone has read from a data file or that it has computed. For example, with our Simple
Ratio equation, if we want to create a ratio between the number of events in Stage 1 and
Stage 2, we would tell GemStone to replace %1 with the Stage 1 events and %2 with Stage
2 events. This is done by selected the equation in the list and then clicking the Edit button.

In the Edit Equation dialog, right click the Information field to display a dialog of choices
available to fill-in the placeholder. In our example, you would choose
CellTypel_Stagel_NumberOfEvents for %1 and CellTypel_Stage2_NumberOfEvents for %?2.

Each placeholder in an equation must be associated with an information field in this manner
before the equation can be properly evaluated.

Suppose that you want to create a custom equation that multiplies the mean of a parameter
in Stagel by 4.56, and then divides by the mean of another parameter in Stagel. The Format
field would look like this:

%1%*4.56/%2

After typing the equation into the Format field, you would click the Edit button and select the
statistics to fill-in for %1 and %?2.

Suppose that you wanted to use a function in this equation, to take the square root of the
result. The format field would look like this:

FSQRT(%1*4.56/%?2)
For a list of functions, see Equation Functions.

If you want to...

Add a new Select an example equation from the tree on the left and click Insert or

equation Add to copy the example to the equation list. Edit the format field to
define the equation expression. Then use the Edit button to select fields
that will be evaluated by the equation (see Edit Equation).

Edit Select the equation in the list on the right and click the Edit button. In
placeholders in the Edit Equation dialog, right click in the Information column to
an equation display the choice of items. Select the keyword or statistics you want

from the choices shown.
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Remove an Select the equation in the list on the left and click the Delete button.
equation
Save a set of Click the Save button, navigate to a location on disk, and save the
equations equation file.
Open a set of Click the Open button, navigate to the location where the equation file
equations was previously saved on disk, and open the equation file.

See also:

Edit Equation
Equation Functions
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Edit Equation

This dialog is used to edit the p/aceholders in an equation. Placeholders are the parts of the
equation format that use the percent symbol (%) and a humber. Each placeholder must be
associated with a piece of information, which is used when the equation is evaluated.

Use context menu to insert information, Ttems: 4
Mame Information Keywords
%1 4576 [CellTypel_Cell Type Events] Cancel
%2 18237 [CellTyped_Cell Type Events] Alert System. ..
%3 159 [CellTyped_Cell Type Events]
%4 1397 [CellTypel3_Cell Type Events]
Help...

To select the keyword for a placeholder, right click the Information field. A dialog of the
available items in the information system will appear. Choose the category to expand the
appropriate submenu, then select the specific item from the choices.

Each placeholder in an equation must be associated with an information field in this manner
before the equation can be properly evaluated.

See also:

Edit Information Equations
Equation Functions
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Equation Functions

These functions can be used when writing equations using the Edit Information Equations
dialog.

Indexing

Indexes for FCS parameters start at 1 and represent the parameter order in the FCS file. For
example, if a file has six parameters, they are referenced as P1 through P6 in equation
functions. Parameters do not need to be included in the model to be referenced by an
equation. The best way to determine the parameter index for a specific parameter is to add
one to the Listmode Parameter field in the Expression Profile properties.

& Listrnode Parameter 14

For example, if the Listmode Parameter is 14, we would add one for an index of 15 when
using it in equations.

Indexing for gate and regions starts at 1. The expression "G1" refers to the gate for Cell Type
1, and region R1 is the first region index.

Indexes for the Cell Types defined in a model also start at 1. However, there is a hidden Cell
Type that contains all unclassified events. This is referred to as Cell Type 0, and it can be
referenced in equation functions as "C0".

Parameter Scales
GemStone keeps track of several different scales for measurements at the same time. The

table below describes each scale and gives the symbol to use to access the scale in equation
functions.

Scale Symbol Description
Raw, linear data values from the data file for the
Linear L parameter. These values are in the ADC range of the
instrument.
Compensated C Compensated values, on the same scale as Linear.

Internal floating point scale of 0.0 to 100.0.

Log or HyperLog transforms have been applied, if the

parameter is displayed using one of these transforms. If
Transformed P compensation is defined for the parameter, the

Transformed value is in compensated data space.

Linear value 0.0 maps to Transformed value 0.0.

Linear max value maps to Transformed 100.0.
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Functions

This system is designed to provide a flexible but efficient framework to calculate any kind of
statistic we want from the data. This ambitious goal is achieved by an extensive syntax.

Let's begin with the simplest of the summation functions, the gated sum:

GSUM({GIDn{,Cq}}{;IDm{;IDp})

where

{ } indicate an optional argument

GIDn = Rn or Gn

n represents a gate or region index, starting with 1

C = cell type

g = 0 (unclassified), 1, 2, ..., number of cell types
ID=LCP

m and p represent a parameter index, starting with 1.
The number of IDn arguments limited to two.

The IDm and IDp are optional.

With no arguments, GSUM becomes a simple count.

The first optional argument to the GSUM function, GIDn, identifies a region or gate. If a gate
or region ID is specified, only the events in that gate or region are considered. If the gate or
region ID is omitted, then all events are considered in the sum.

For example:
GSUM()
returns the number of events
GSUM(G1)
returns the number of events in gate G1

GSUM(R1)
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returns the number of events in region R1

A semi-colon (;) is required between the optional gate and the next argument.

The GSUM function can have up to two ID arguments that identify a parameter of interest.
There are 3 scales for parameter data: L for linear, C for compensated, and P for
transformed. These are described in the Parameter Scales section above. For example, L1,
C1, and P1 all related to parameter 1 in the data file. The scaling is different for each of
these representations of parameter 1.

GSUM(;L1)

returns the sum of linear intensity values for parameter 1
GSUM(;C1)

returns the sum of compensated intensity values for parameter 1
GSUM(;P1)

returns the sum of transformed intensity values for parameter 1

If two parameter ID arguments are specified in the GSUM function, the result is the products
of the event values for the specified parameters. For example,

GSUM(R3;P3;P3)

finds the sum of the square of transformed parameter 3 values that are in region R3.

Gated cross products (cc) are computed in this manner:

GSUM(R3;P3;P4)

returns the correlation coefficient for parameters 3 and 4 events that are in region R3.

A simple linear mean is evaluated as,

GSUM(G3,L1)/GSUM(G3)
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returns the linear mean for parameter 1 events that are in gate G3.

Other types of intensity related summation functions compute the mode and median:

GMOD(;P2)

computes the mode for parameter 2 in transformed space.

GMED(G3;P2)

computes the median for parameter 2 events that are in gate G3. The result is in

transformed space.

Quadrant statistics include

GQ1(G3;P2)

returns the location at which 25% of parameter 2 events gated on G3 fall below and
75% fall above.

GQ3(G3;P2)

returns the location at which 75% of parameter 2 events gated on G3 fall below and
25% fall above.

Percentage calculations are trivial. For example, would be given by

GSUM(G3)*100/GSUM()
returns G3 events as a percent of total events
GSUM(R3)*100/GSUM(G2)

returns R3 events as a percentage of G2 events.

Any expression can be transformed between linear units and transformed units:

FLToT(Pn,<Exp>)

429



Reference

converts a value on the Linear scale to a value on the Transformed scale for the
specified parameter n.

FTToL(Pn,<Exp>) (Transformed to linear)

converts a value on the Transformed scale to a value on the Linear scale for the
specified parameter 1.

For example, suppose P2 is a parameter displayed on a log scale. Then,

FTToL(P2,GSUM(G3;P2)/GSUM(G3))

finds the geometric mean for parameter 2 gated on G3. The result is expressed in linear
units that relate to the log axis displayed for the parameter.

Some of the more commonly used functions are also included.

GeoMean(G3;P2)

is a convenient short-hand for FTToL(P2,GSUM(G3;P2)/GSUM(G3))
LinMean(G3;P2)

is equivalent to GeoMean(G3;P2)

LinMedian(G3;P2)

is short-hand for FTToL(P2,GMED(G3;P2))

LinMode(G3;P2)

Is short-hand for FTToL(P2,GMOD(G3,P2))

VAR(G3;L3;L3)
computes the variance of parameter 3 in linear space.
VAR(G3;L3;L4)

computes the covariance of parameters 3 and 4 in linear space.
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SD(G3;L3)

computes the standard deviation for parameter 3 events in gate G3 in linear space.

QSD(G3;P2)

computes the quadrant variance for parameter 2 events in gate G3 in transformed

space.

CV(G3;L3)

computes the coefficient of variation for parameter 3 gated on G3 in linear space.

Additional Examples
GSUM()

GSUM(G1)
GSUM(R1)
GSUM(C1)

GSUM(CO)

GSUM(CO,R2)
GSUM(;L1)

GSUM(G1;L1)

GSUM(G1)/GSUM(R1)
MEAN(G1;P1)
GMOD(G1;P1)

GMED(G1;P0)

VAR(G1;P1)

SD(G1;P1)
CV(G1;P1)

GQ1(G1,P1)

431

Total number of events
Number of events in gate G1
Number of events in region R1
Number of events in CellType 1

Number of unclassified events (Cell Type 0 is the
Unclassified Cell Type).

Number of unclassified events in region R2
Sum of linear intensity values for parameter 1

Sum of linear intensity values for parameter 1
that are in gate G1

Ratio of the sum of gate G1 events to R1 events
Mean of parameter 1 events that are in gate G1
Mode of parameter 1 events that are in gate G1

Median of parameter 1 events that are in gate
G1

Variance of parameter 1 events that are in gate
Gl

SD of parameter 1 events that are in gate G1
CV of parameter 1 events that are in gate G1

First quartile of parameter 1 events that are in
gate G1



GQ3(G1,P1)
CC(G1,;P1,P2)
FLtoT(parameter, value)
FLtoT(P1,100)

FTtoL(P1,GSUM(G1;P1)/GSUM(G1))

Reference

First quartile of parameter 1 events that are in
gate G1

Correlation Coefficient of P1 vs. P2 events that
are in gate G1

Converts linear value 100 into transformed units
for parameter 1

Converts linear value 100 into transformed units
for parameter 1

Geometric mean for parameter 1 events that are
in gate G1

Simple form geometric mean for parameter 1

GeoMean(G1;P1) events in gate G1

FLOG(10) Natural log of 10

FL10(1) Log base 10 of 1

FEXP(3) Exponent of 3

FE10(3) Exponent base 10 of 3

FSQR(4) Square of 4

FCUB(3) Cube of 3
Evaluates the first argument to see if it is
between lower and upper. Returns the first

FBND(arg,lower,upper) argument if it is between the others, returns
lower if arg is less then lower, or returns upper if
arg is greater than upper.

FPWR(10,3) Returns 10 raised to the 3rd power.

FSQRT(5) Returns the square root of 5.

See also:

Edit Information Equations
Edit Equation
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Model Properties

This panel contains properties that apply to all cell types in the current model. It is located on
the left side of a cell type tab.
Names and Paths
Document Name
The name of the GemStone document currently opened.
Template Model
The name of the template model that was used.
Version stamp

The version of the template model that was used.

Stats
Total Events In File
The number of events in the FCS file.
Total Analyzed Events
The number of events in the FCS file analyzed by the model.
Total Cell Type Events
The number of events in the Cell Type.
Total Unclassified
The number of unclassified events.
Percent Unclassified

The percentage of events that were not classified by the model.

Author
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Model Author
Optional, the name of the creator of the model.
Lock Model
When enabled, the program will prompt for a password from the author, and then lock the

model from user edits. To edit the model, the Lock Model option must be unchecked and the
correct password entered.

Auto Analysis
Auto Analysis Mode

Choose one of the options.

Sequential mode enables the cell types as they are auto-analyzed, and each cell type
remains enabled as other cell types are analyzed.

Independent mode enables one cell type, perform auto-analysis on that cell type, then
disables that cell type before moving to the next.

Model Performance
Model Performance Table

Typically, this is set not to show a performance table, also known as a contingency table.
Select Show Table after an analysis to display the table for the current analysis.
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** Model Performance Table

A well-contructed model will have values near 1.0 on the diagonal.
Cells show probabilities of correctly assigning events to that cell type.

cpg Ch4 GDs MAIMTsMKTs B Monos MNKs  Basos Meutrophils CDEBB- |
cps 0.9997} 0.0000 0.0026 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
CD4 0.9999 0.0000 0.0000 0.0000 0.0000 0.0000 0.0036 0.0000 0.0000
GD= 0.0003 0.0000 0.9822 0.0031 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
MAITs NKTs  0.0000 0.0000 0.0153 0.9969 0.0000 0.0000 0.0000 0.0007 0.0000 0.0000
B 0.0000 0.0000 0.0000 0.0000 0.9989 0.0000 0.0082 0.0000 0.0000 0.0000
Monos 0.0000 0.0000 0.0000 0.0000 0.0000 09260 0.0030 0.0000 0.0000 0.0092
MKs 0.0000 0.0000 0.0000 0.0000 0.0010 0.0016 0.9833 0.0000 0.0000 0.0005
Basos 0.0000 0.0007 0.0000 0.0000 0.0000 0.0000 0.0000 0.9850 0.0000 0.0000
Meutrophils  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.000&6 0.9999 0.0031
CDe6b- Meuts 0.0000 0.0000 0.0000 O0.0000 0.0000 0.0027  0.0000 0.0000 0.0000 0.9858
Eocs 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.01071 0.0001 0.0010
pDCs 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
mDCs 0.0000 0.0000 0.0000 0.0000 0.0000 0.0104 0.0032 0.0000 0.0000 0.0000
FE 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0022 0.0000 0.0000 0.0000
Total Performance: 0.9732

When the model is working well, the elements on the diagonal will be close to 1.0. When
values are less than 1.0 on the diagonal, the other values in the same column will indicate
other cell types that are "overlapping" in some way with the primary cell type for that

row. For example in the table above, the element on the GDs row-column shows a value of
0.9822. This indicates that the events in the GDs cell type have a 98% probability of being
GDs. Some of the GDs are being captured by the MAITs_NK cell type (0.0031) and CD8 cell
type (0.0003).
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Classify Data

b3

-+
£ -
Classify

Use the Classify Data command to initiate the model's classification routines on the data in
memory. This command is typically used when opening a new FCS file into a model template
to apply the model to the new FCS data. A related command, Classify File, performs the
same functions but on the entire FCS file.
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Classify File

T
&3 -
Classify
:1  Classify Data Ctrl+A

B Classify File m

Use the Classify File command to model the all of the data in the file with the Probability
State Model. A related command, Classify Data, performs the same functions but only on the
data in memory.
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Auto Analyze

/-

Auto

Auto Analysis automatically adjusts the positions of control points to the data. It affects all
expression profiles in all cell types.
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Auto Analyze Cell Type

/.

Auto

#  Auto Analyze

#  CTAuto Analyze Ik
¥ Optirize Model

Auto Analysis Cell Type (or CT Auto Analyze) automatically adjusts the positions of control
points to the data for the current cell type only. It is a handy tool when building new cell
types, allowing you to test the auto analysis of just the cell type you are working on.
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Optimize Model

L

# Auto Analyze

#  CTAuto Analyze
W Optimize Mud]}

Use the Optimize Model command to adjust the positions and line-spreads of Control Points
based on the FCS data that is currently displayed. This is a useful for making small
adjustments to the model due to slight intensity shifts from one file to another.

The process makes adjustments to all Parameter Profiles in all Cell Types. GemStone uses
peak-finding routines to determine the best intensity positions for the Control Points. It
performs statistical fits on peaks to determine line-spread adjustments.

Optimize Model can be time-consuming. A progress meter is displayed on the status bar to
let you see how the optimization is proceeding. You can halt the process by pressing the Esc
key on the keyboard.
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Step

6o

Step

Step is a toggle state command. When enabled, the auto analysis process is performed one
step at a time to allow review of each step. A dialog appears after each step, allowing you to
review the step before moving on to the next. You can also stop the auto analysis process
by clicking Escape.

Chedk the expression profile before fitting: CD3
Press Continue when ready or Escape to abort auto analysis.

=
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Enrich

B

This command is typically used during the model-building process to select events from a
data file that match the model. Before using the command, you should make sure that the
only parameters with Match Status enabled are those that use "Constant" profiles. Constant
profiles are sometimes referred to as "selection" profiles, because they are used to select
subsets of events from the data file. They are the most useful for the Enrich Data because
they are so simple and robust.

The Auto Analyze command uses this command as part of its analysis process.
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Profiles On and Off

These commands are useful when trouble-shooting or building models. They allow you to
turn on or off all Expression Profiles in the model or in the current cell type.

—~"Profiles -

~ All Profiles On
All Profiles Off
~~ T Profiles On
T Profiles Off

All Profiles On

Turn ON all expression profiles in all cell types in the model.

All Profiles Off

Turn OFF all expression profiles in all cell types in the model.

CT Profiles On

Turn ON all expression profiles in the current cell type.

CT Profiles Off

Turn OFF all expression profiles in the current cell type.
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Model Stats

Model Stats

One way to improve the performance of a model template is to adjust its Expression Profiles
(EPs) to the average intensity and width of the peaks for a training set of files. By moving
the starting location for an EP to the average intensity, the EP is more likely to find the right
peak. Similarly, setting the initial width to the average width based on files in the training
set, the EP is in its best starting condition.

GemStone has a built-in feature that makes this a very simple process. The Track command
is used to initiate the process of tracking statistics for files in the training set. Once the files
have all been analyzed, the Apply command is used to update the model template with the
average intensities and SDs for the files.

The easiest way to understand the process is with an example. Suppose that you have a
model template that is initially set up with intensities and widths using whole numbers. The
model has CD3 set with 34,000 for the intensity and a width of 5, and it is set to adjust the
width based on the peak. Similarly, SSC is set for 360,000 initial intensity, a width of 5, and it
is not adjusting the width based on the peak.

CD3 Expression Profile SSC Expression Profile
Which Peak? Brightest Peak ~| | Which Peak? Dimmest Peak w
Distribution Mormal ~ | | Distribution Mormal w
'?'fafcc)ll;e Phenotype CD3+ Phenotype 55C-A-
Stats Initial Intensity 34000.00 Initial Intensity 360000.00
Initial Width 5.00 Initial Width 5.00
Width from Peak On Width from Peak [ Off

Turn on the Model Stats system by clicking the Track command in the Model Stats group on
the Develop tab.

Track
Cdl
WAReset Rrack model statistics
| apply |

Model Stats

Use the batch processing Auto Advance tool to analyze all files in the training set.

0000 &
Run Mext = Auto Stc:p Open
.-tutc: an:l rance

Processing ARalys
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When the process is finished, use the Apply command to apply the average statistics to the
model template.

[ Track
[.l Reset

‘ i Apply 1|
Model Staf] Bpply statistics to model h

A confirmation dialog is displayed to confirm that you want to apply the stats and save the
updated model template.

0 Do you want to apply the tracked model stats and save your ternplate?

Yes Mo

After applying the statistics, the initial intensity and width for CD3 have been adjusted to the
average intensity and width of the files in the training set. SSC's initial intensity has been
adjusted, but not the initial width. This is because Width from Peak is not checked for SSC,
so its initial estimate will not be changed.

CD3 Expression Profile SSC Expression Profile
Which Peak? Brightest Peak ~ | | Which Peak? Dimmest Peak ~
Distribution MNormal ~ | | Distribution Mormal ~
After Phenotype CD3+ Phenotype 55C-A-
é;ptlsy Initial Intensity 34111.78 Initial Intensity 364061.23
Initial Width 4.65 Initial Width 5.00
Width from Peak [ On Width from Peak [ Off

Use this system to polish a well-developed model that is close to production use.

See also:
Track Stats
Reset Stats

Apply Stats
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Track Stats

ali

This command is part of the Model Stats system, used for finding average intensities and
widths for Expression Profiles. The command turns the system on and accumulates intensity
and peak width information for a set of training files.

See Model Stats for a detailed explanation.

See also:
Model Stats
Reset Stats

Apply Stats
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Reset Stats

1

This command is part of the Model Stats system, used for finding average intensities and
widths for Expression Profiles. This command is used to reset the accumulated statistics that
have been gathered since the Track Stats command was initiated.

See Model Stats for a detailed explanation.

See also:
Model Stats
Track Stats

Apply Stats
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Apply Stats

M

This command is part of the Model Stats system, used for finding average intensities and
widths for Expression Profiles. This command is used to apply the average intensity and peak
width values to the Expression Profiles in the model template.

When the command is applied, a dialog is displayed to confirm that you want to apply the
stats and save the updated model template.

o Do you want to apply the tracked model stats and save your ternplate?

Yes Mo

See Model Stats for a detailed explanation.

See also:
Model Stats
Reset Stats

Apply Stats
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Help tab
Help Tab
File Home Insert Help
¥y 5.0 0m
Updates Website Contact |.-5.|:||:| Info  User Guide About
Online Learn
Online Learn
Updates App Info
Website User Guide
Contact About
Support

Make a Suggestions
Report a Problem
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Updates

This command launches the VSH Updater application, which can check for program updates.
In order to function correctly, the updater needs access to the Verity Software House web
site (www.vsh.com) and administrative rights to some areas on your hard drive. You may
need to provide authorization credentials for it to run.

Follow instructions provided by the updater to perform the check and update your software.
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Support

This command interacts with your email application to create a new message to Verity
Software House Tech Support. A new message is created with the appropriate "To" email
address and some information about your application in the body of the email.

Fill in the email message with your contact information and the question(s) you want to ask.
A member of the Tech Support team will respond to your question as quickly as possible.
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Make a Suggestion

This command interacts with your email application to create a new message to Verity
Software House Tech Support. A hew message is created with the appropriate "To" email
address and some information about your application in the body of the email.

We value your suggestion very highly, and make every attempt to incorporate changes into
the software that address suggestions from our clients.

Fill in the email message with your contact information and your suggestion for the program.
A member of the Tech Support team will respond to your email as quickly as possible.
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Report a Problem

This command interacts with your email application to create a new message to Verity
Software House Tech Support. A new message is created with the appropriate "To" email
address and some information about your application in the body of the email.

When reporting a problem, please try to include as much detail as possible about the
conditions that caused the problem. If at all possible, please try to reproduce the problem
and list the steps that will cause it to occur. While it is sometimes possible to correct
problems that are not reproducible, it is much more likely that we can fix a problem that we
can reproduce.

A member of the Tech Support team will respond to your email as quickly as possible.

454



GemStone User Guide

User Guide

This option displays this User Guide in your browser. The User Guide is fully indexed and
searchable, and contains tutorials and reference sections to provide a comprehensive
explanation of features and functions.
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About

This command displays the application banner dialog box. The dialog contains information
about the application. It also provides access to the Registration or Battery system,
depending on the type of installation you have.

The phone number for Verity Software House is shown, as are hyperlinks to www.vsh.com
and the general email account.

456



GemStone User Guide

Batch Commands

Batch Commands

This panel determines the actions that are performed when an FCS file is read into the
program for analysis. There is a tab for each "level" in the batch, so that you can set up
different actions for different kinds of files.

@® L1 Raw Files @ L2FPanel 2

Mame Value

Enable On

Level Mame Raw Files

Description Raw MIP Files
Initialize and Open

Template Open hd

Open Template Options... Edit...

Read File On
Analysis

Auto Analyze Data i On

Select a tab to view or edit the actions for the associated batch level.

Commands that appear on each tab
Enable

Enable the actions defined on this tab.
Level Name

A name for this level
Description

A description for this level

Initialize and Open

Template

457



Reference

Open a specific GemStone model template.
Open Template Options

Set options for opening the template, including the file name and path. See Properties for File
Open and Save for additional details.

Compact File

For FCS files from Fluidigm instruments, this option will re-write the FCS file eliminating
extraneous segments from the file. It will have no effect on other FCS file types.

Read File
Read the FCS file associated with this batch item.
Panel Tube Options

Select the option that describes the files on this level of the batch:

Options
One Tube This file represents the only tube in the panel.
First Tube This is represents the first tube in a multi-tube panel.

Subsequent Tube This is represents the second or greater tube in a multi-tube panel.

Analysis
Auto Analyze Data

Initiate the Auto Analysis command after the file is read.
Enrich Data

Initiate the Enrich Data command after the file is read.
Classify File

Initiate the Classify File command after the file is read.
Update Cen-se'

This command updates the Summary map and the Cen-se' plot to display named populations
and cell types.
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Finish Up

Pause
Enable this option to pause batch processing before printing, saving, and continuing to the
next file. When this command is triggered, a dialog is displayed indicating that processing is
paused. The dialog shows a count-down timer and will automatically close and continue after
the timer runs out. If the user clicks away during the pause, the timer is shut off and the
program will wait until the user clicks the Continue button before it advances.

Print Report
Print the report.

Save Document
Save the analysis document after the analysis.

Save Document Options

Set options for saving the document, including the file name and path. See Properties for File
Open and Save for additional details.

Save PDFs
Save PDFs for reports.
Save PDF Options

Set options for saving PDFs, including the file name and path. See Properties for File Open
and Save for additional details.

Save Graphics
Save graphics for objects that have been selected.
Save Graphic Options

Set options for saving graphics, including the file name and path. See Properties for File
Open and Save for additional details.

Save Database
Save the database after each analysis.

Save Database Options
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Set options for saving the database, including the file name and path. See Properties for File
Open and Save for additional details.

Synthesize Data

Synthesize Data
If enabled, new data values will be synthesized based on the selected options. This option is
typically used along with the Export FCS options to create and export synthetic data for
experimentation.

Synthesize Data Options
This command displays the Properties for Synthesize Data dialog. This dialog is used to set
how much to vary the intensities of populations when synthesizing data. The range of

intensities is defined by Low Intensity Factor and High Intensity Factor. A value
between these two factors is randomly selected for each synthesis.

Export and Merge FCS
Export FCS
If enabled, an FCS file representing the result of the analysis is exported.
Export FCS Options
Set options for exporting FCS files, including the file name and path.
Merge FCS Option
Choose an option for file merging. File merging allows a set of related files (e.g. a panel of

tubes) to be merged into one file containing the union of all parameters in the set. The
program synthesizes data for missing parameters.

Merge
Options

Don't merge  Disables file merging.
Start merge  Creates a new file to start merging data.

Add to Adds to a merge file. This option is only valid after a "Start merge"
merge action and before a "Finish merge" action.

Finish Finishes the file merging and closes the output merge file.

merge

Advanced Options
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Stop Auto Advance

Stop the Auto Advance of the batch processor.
Use Custom Actions

Enable Custom Actions mode and the ability to create custom action scripts.
Custom Actions

Edit the actions in the script. This is an advanced feature that provides access to additional
scripting commands. See Edit Actions for more information.
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Batch List

This panel contains a list of FCS files that have been selected for analysis. The Status column
on the left indicates the current file with a pointer icon. A check in the Status column
indicates that the file has been analyzed. The batch outline level for the file is also shown,
e.g. L1is level 1.

Columns can be added to the list to display analysis results. This serves as the database of
analysis information and can be exported for integration into other applications.

- R Fie1ofi13
Status FileMarme
20171101 04 PBMC 1 Lyo_02_0.fcs E
v L1 20171103 07 Blood 1 Method Dev_02.FCS 5
L1 20171103 08 Blood 2 Method Dev_02.FCS
L1 20171103 09 Blood 3 Method Dev_02.FCS
L2 2071701 04 PEMC 1 Lyo_02_0_cleaned.fes
L2 20171103 07 Blood 1 Method Dev_02_cleaned fcs
L2 20171103 08 Blood 2 Method Dev_02_cleaned fcs
L2 20171101 0 PEMC 1 Lyo_02_0_cleaned.fcs
L2 20171101 0 PEMC 1 Lyo_02_0_cleaned.fcs
L2 20171101 0 PEMC 1 Lyo_02_0_cleaned.fcs
L2 20171101 0 PEMC 1 Lyo_02_0_cleaned.fcs
L2 20171101 0 PEMC 1 Lyo_02_0_cleaned.fcs
L2 20171101 0 PEMC 1 Lyo_02_0_cleaned.fcs

The controls at the bottom relate to files in the batch list:

e add and remove files

e indent and outdent files to different levels

o move files up or down in the batch

o set the starting file
The outline level that a file is on determines how it will be processed. Each level has its own
script of actions, which are edited and control on the Batch Commands panel that appears
below the Batch List when in Develop mode.

See also:
Batch List Context Menu
Batch Controls toolbar
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Batch List Context Menu

This context menu appears when the mouse is right-clicked on the File Database panel. On
computers with a one-button mouse, it can be displayed by holding the Control key and
clicking the mouse. The menu provides a number of actions that relate to the files in the
batch.

Start here
Make the selected item the current batch item.
Clear flags
Set all files in the batch to "unanalyzed".
Remove
Remove the selected file(s) from the batch list and database.
Remove all

Clear all files from the batch list and database.

Edit Fields

Display the Edit Fields dialog to choose columns for the batch and database.
Clear Results

Clears the results for the selected entries in the database.
Export Database

Export the database to an ASCII text file. See Export Database for additional information.
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Batch Commands

This panel determines the actions that are performed when an FCS file is read into the
program for analysis. There is a tab for each "level" in the batch, so that you can set up
different actions for different kinds of files.

@ L1Raw Fles @ L2Panel 2

Mame Value

Enable On

Level Name Raw Files

Description Raw MIP Files
Initialize and Open

Template Open -

Open Template Options... Edit...

Read File On
Analysis

Auto Analyze Data 1 on

Select a tab to view or edit the actions for the associated batch level.

Commands that appear on each tab
Enable

Enable the actions defined on this tab.
Level Name

A name for this level
Description

A description for this level

Initialize and Open
Template

Open a specific GemStone model template.
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Open Template Options

Set options for opening the template, including the file name and path. See Properties for File
Open and Save for additional details.

Compact File

For FCS files from Fluidigm instruments, this option will re-write the FCS file eliminating
extraneous segments from the file. It will have no effect on other FCS file types.

Read File
Read the FCS file associated with this batch item.
Panel Tube Options

Select the option that describes the files on this level of the batch:

Options
One Tube This file represents the only tube in the panel.
First Tube This is represents the first tube in a multi-tube panel.

Subsequent Tube This is represents the second or greater tube in a multi-tube panel.

Analysis
Auto Analyze Data

Initiate the Auto Analysis command after the file is read.
Enrich Data

Initiate the Enrich Data command after the file is read.
Classify File

Initiate the Classify File command after the file is read.
Update Cen-se'

This command updates the Summary map and the Cen-se' plot to display named populations
and cell types.

Finish Up
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Pause
Enable this option to pause batch processing before printing, saving, and continuing to the
next file. When this command is triggered, a dialog is displayed indicating that processing is
paused. The dialog shows a count-down timer and will automatically close and continue after
the timer runs out. If the user clicks away during the pause, the timer is shut off and the
program will wait until the user clicks the Continue button before it advances.

Print Report
Print the report.

Save Document
Save the analysis document after the analysis.

Save Document Options

Set options for saving the document, including the file name and path. See Properties for File
Open and Save for additional details.

Save PDFs
Save PDFs for reports.
Save PDF Options

Set options for saving PDFs, including the file name and path. See Properties for File Open
and Save for additional details.

Save Graphics
Save graphics for objects that have been selected.
Save Graphic Options

Set options for saving graphics, including the file name and path. See Properties for File
Open and Save for additional details.

Save Database
Save the database after each analysis.
Save Database Options

Set options for saving the database, including the file name and path. See Properties for File
Open and Save for additional details.
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Synthesize Data

Synthesize Data
If enabled, new data values will be synthesized based on the selected options. This option is
typically used along with the Export FCS options to create and export synthetic data for
experimentation.

Synthesize Data Options
This command displays the Properties for Synthesize Data dialog. This dialog is used to set
how much to vary the intensities of populations when synthesizing data. The range of

intensities is defined by Low Intensity Factor and High Intensity Factor. A value
between these two factors is randomly selected for each synthesis.

Export and Merge FCS
Export FCS
If enabled, an FCS file representing the result of the analysis is exported.
Export FCS Options
Set options for exporting FCS files, including the file nhame and path.
Merge FCS Option
Choose an option for file merging. File merging allows a set of related files (e.g. a panel of

tubes) to be merged into one file containing the union of all parameters in the set. The
program synthesizes data for missing parameters.

Merge
Options

Don't merge Disables file merging.
Start merge  Creates a new file to start merging data.

Add to Adds to a merge file. This option is only valid after a "Start merge"
merge action and before a "Finish merge" action.

Finish Finishes the file merging and closes the output merge file.

merge

Advanced Options

Stop Auto Advance
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Stop the Auto Advance of the batch processor.
Use Custom Actions

Enable Custom Actions mode and the ability to create custom action scripts.
Custom Actions

Edit the actions in the script. This is an advanced feature that provides access to additional
scripting commands. See Edit Actions for more information.
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Batch Controls toolbar

The batch toolbar contains a set of buttons to navigate through the selected batch of files.
The toolbar appears in the lower left of the GemStone workspace.

Choose a file in the batch.

Go to the first batch file.

Go to the previous batch file.

Run the analysis script on the current batch file.

Go to the next batch file and analyze.

0:0 ©

=
m
E
—~

Go to the last batch file.

Auto-advance and analyze through the batch.

Stop auto-advancing.

0:0 ©
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Properties for File Open and Save

These dialogs are displayed from the Batch Options panel to set options for opening and
saving GemStone documents and other file-based actions. The dialogs are very similar; the
Save dialog has one additional property.

Options
Location Option

Choose the naming option to use for the open or save operation.
Options

Use the data file name and path With this option selected, the GemStone
document name and location are based on the
name of the FCS data file that is currently
opened. For example, if the FCS file is
"C:\Data\Experiment123.fcs", the document
that the program attempts to open will be
"C:\Data\Experiment123.gs".

Use the data file name and the With this option selected, the GemStone

Target Path document name is based on the name of the
FCS data file that is currently opened, but the
location of the document is defined by the
Target Path property below.

Use the specified Target File With this option selected, the GemStone
document name and location are defined by the
Target File property below.

Confirm Selection

When this option is enabled, the File Open or Save dialog will be displayed so that the file
name and location can be verified or changed by the user.

Replace Existing File (Save Document dialog only)

Check this option to overwrite a file of the same name without prompting for confirmation.

Names and Paths

Target Path
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When "Use the data file name and the Target Path" is selected as the Location Option, this
field sets the path that is used. For other Location Options, this field is ignored.

Target File

When "Use the specified Target File" is selected as the Location Option, this field sets the
path and file name that is used. For other Location Options, this field is ignored.
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Cell Type tabs

Cell Type Tabs

In Develop mode, the program shows a Cell Types tab at the bottom of the main window.
This is where you will find many of the tools for developing a model. This tab contains a set
of tabs, one for each Cell Type that has been defined in the model. Each Cell Type tab has a
Cell Type Widget that includes all of the Expression Profiles used for that Cell Type. The tab
can also include other graphics and tables added by the user.

On the left side of the tab area, a collapsible section includes Cell Type Properties and
Expression Profile Properties.
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Cell Type Tabs

In Develop mode, the program shows a Cell Types tab at the bottom of the main window.
This is where you will find many of the tools for developing a model. This tab contains a set
of tabs, one for each Cell Type that has been defined in the model. Each Cell Type tab has a
Cell Type Widget that includes all of the Expression Profiles used for that Cell Type. The tab
can also include other graphics and tables added by the user.

On the left side of the tab area, a collapsible section includes Cell Type Properties and
Expression Profile Properties.

e
(N S - e, S - < cell Tvoe widdet
Save Read st ement Cel Typer Clasaify Aute Seep
Flsave * | Fe whaaed wzwd  # Procerses + iapoly Ii P g
Project | Template Dt Model ! Anaiysis | Mosel s |
- & Flelofd _ o
Status Filehame Ty Progarsed | ml
b L1 Tecolor Lfes = [ TemplateModel-2ct gs - CD8 T |
v L1 16-cokr s Type Hame jeT %N et ey 4 276 Coa T
v L1 T6-color ife Desergtion Al [ sscaconstong oy
Enable = v : ms{mm: {o.c:
e €04 [Constard] [0.0)
Cell Type coe b (T
H Classification Type Compat 1 |- con tupsest Trveetes] (13871
properties Ensble Cell Type Eniiching (1 on o
Exclusion Probabiity QO0L00 LS
Choote State Fashation  NomalProgresson {1 || ¢ E
2 Unique Name CelTypel L
| 8
? Cell Type Events 5340 , vl =
5 H
PE.CFI94-A_CCRT ~lfig 2
#T Measurement coR? e " _§
Bhenctype cerres- = & =
Expression Profile Steplonn L 3
Expression - = .
Profile Use for Classifying Eon B
5 Use for Enriching Dot
propertl es Exclude From Model O o %
Required Do
Estimation Range 20,00
o Normal Range 100 . .
Name [T Mo Transiticn 0.00 g . 4
Synthesiae Data Opticns... ., Fi Prepection =L
o
Erport FCS Oor Peak Fitting Method Bt e .
Export FCS Options.. [T Aute Smoothing Dow . :
Merge FCS Option Dentmenge Smecthing 12 ) L | g
Misirnusen Peak Hisght =0 | O 4 [Suggest Theeelevel] [141.6]
Stop Autc Advance Do Minimun StatePeskc Height (050 |1~ O O [Corstant] [0.0] o
< > < >
Ut Cugtem Astiber O on —
P o v| @ cteEen @ 4T @ oo
L 2 Repat  FCSFle  CellTypea  Mags

k| DOO0QQ QO

Cell Types tab Erab for each Cell Typa

Stats OFF [5]

Cell Type graphics

473



Cell Type Widget

Reference

The Cell Type widget contains the stack of Expression Profile plots that define a cell type in

the model.
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You can expand and collapse expression profiles within the widget for better visualization of

the data. To collapse a profile that is showing, click the "shrink" icon next to the
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measurement name on the left edge. To expand a profile that is hidden, click the "expand"
icon next to the measurement name.

Click to |- o
Shrink
Click to 0 o

Expand \

When you click on an expression profile, the profile becomes the active profile. You can edit
its properties in the Expression Profile Properties panel, or by right-clicking and choosing Edit
Expression Profile to edit the most common properties.

The Frequency Plot provides information about how well the model is working. The Y-axis
shows frequency of events, and the X-axis shows the Progression axis. A bold red horizontal
line shows the optimal frequency across the progression axis. The optimal frequency is
computed by dividing the number of events by the number of states on the Progression axis.
In other words, the ideal model would put the same number of events into each state of the
progression.

The jagged black line shows the actual number of events that have been assigned to each
state for this cell type. For a model that matches the data well, the black line will follow the
red line, bouncing slightly over and under the red line. In places where the black line is
significantly above the red line, there are too many events being assigned to those states.
Conversely, where the black line falls well below the red line, there are not enough events
assigned. This relationship helps identify which Expression Profiles need to be adjusted. In
general, when there are too many or too few events in a portion of the Frequency Plot,
review the Expression Profiles with control points and transitions in those states. Examine
those profiles to be sure the control points are properly positioned.

The Frequency Plot also shows the Reduced Chi Square (RCS) of the model and the stages
that have been defined.
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This toolbar appears on the left edge of the Cell Type tab.
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Selection
Zoom

Cancel zoom

Text

Line

Arrow

Rectangle

Ellipse

1P Histogram

2P Histogram
Parameter
Graph

Overlay plot

Table

Legend

Cell Type
Legend

Stage Table

Use this tool to select, move, and size objects in the canvas.

Use this tool to define a portion of the canvas to zoom-in on.
Click and drag to surround the area that you want to zoom.
Click this tool to cancel out of zoom and return to normal
viewing.

Click and drag to define an area for the text. A dialog will be
displayed to input the text.

Click and drag to define the end points of the line.

Click and drag to define the end points of the arrow.

Click and drag to define the outline of the rectangle.
Click and drag to define the bounding rectangle for the ellipse.
Click and drag to define the bounding rectangle for the 1P

histogram.

Click and drag to define the bounding rectangle for the 2P
histogram.

Click and drag to define the bounding rectangle for a parameter
graph.

Click and drag to define the bounding rectangle for the overlay
plot.

Click and drag to create a table object.

Click and drag to define the bounding rectangle for the legend.

Click and drag to define the bounding rectangle for the Cell Type
legend.

Click and drag to define the bounding rectangle for the Stage
Table.
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! Heat Map
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Click and drag to define the bounding rectangle for the heat map
plot.

Click and drag to define the bounding rectangle for the TriCOM
plot.

Use this tool to select a parameter to include in the current Cell
Type.

Once a parameter is selected, it appears in the Cell Type widget
for the Cell Type. It can also be displayed in 1P and 2P
histograms.
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Cell Type Properties panel

This panel contains properties that relate to the current Cell Type tab. It is located on the
left side of a cell type tab.

Identification
Cell Type Name
Enter a name for the Cell Type.
Description
Enter a description for the Cell Type.
Enable
Enable or disable classification of events for this Cell Type.
Color
Choose the color for this Cell Type.
Classification Type

Select the type of classification to use for this cell type.

Competitive The cell type will compete with other cell types to capture events
. The cell type will be used to select events for all cell types that follow it in
Selective
the model.
Non The cell type includes events that have not been classified by other cell
Competitive types.

Enable Cell Type Enriching
This checkbox determines whether the Cell Type will be enriched by the Enrich command.
Exclusion Probability
The value determines the fraction of events that will be excluded from the Cell Type after
initially being selected into it. A value of 0.001 will exclude one tenth of a percent of the

events that would have been selected.

State Resolution
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Select the resolution to use for the cell type. Smaller values improve analysis speed and can
be used when transitions are distinct and dramatic. Larger values take more time to process,
but may be useful for gradual or complex transitions in the progression. The default is
Normal Progression (100 states).

Unique Name

Enter the number states to define for the progression of events in this Cell Type.

Statistics
Cell Type Events
The number of events classified by this Cell Type.
Reduced Chi-Square (RCS)
The goodness-of-fit for events classified into this Cell Type. Well-defined models produce RCS

values between 0.0 and 3.0. Values between 3.0 and 5.0 are acceptable for many models.
Complex models with fine distinctions between states may produce even higher RCS values.
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Expression Profile Properties Panel

This panel is used to define the expression profile. It is located on the left side of a cell type
tab.

Measurement

Enter a short nhame to use for the profile.
Phenotype

Enter a short phenotype description to use for the profile.
Expression Profile

Choose the type of profile to use for modeling this measurement. See Expression Profile
Descriptions for a list of profile types.

Distribution Type

Choose the type of distribution to use for this profile. See Expression Profile Distribution
Types for details.

Normal The control definition points define the mean of a normal distribution.

Distribution

Inverse Normal The profile is the inverse the Normal Distribution.

Inverse Low The profile is the inverse of the Low Pass distribution.

Pass

Low Pass The control definition points define a probability "edge". Events below
the CDPs are included.

High Pass The control definition points define a probability "edge". Events above
the CDPs are included.

Inverse High The profile is the inverse of the High Pass distribution.

Pass

Use for Classifying
Check this option to include this profile in the modeling process.
Use for Enriching

Check this option to include this profile when using the Enrich command.
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Exclude from Model

Enable this option to exclude the profile from the modeling process. This is a convenient way
to temporarily disable a profile without removing it.

Required

If this option is enabled, the measurement must be included in the FCS file. If it is missing,
the modeling process will terminate and the file will not be analyzed.

Estimation Range
This value restricts the estimation routine that adjusts Control Points on the parameter
intensity (Y-axis) scale. The value is hormalized to a 0 to 100 scale, so a value of 10 means
that the estimation routine will consider moving a Control Point as much as 10% up or down
if it finds a peak within that range.

Normal Range

This value is the number of Standard Deviations that define the normal range when used
with inverse profiles and TriCOMs.

Maximum Transition

This value sets a limit on the amount of transition in a staging profile like a StepUp or
StepDown.

Fit Projection

If this option is checked, the modeling process with attempt to fit the projections in order to
optimize the fit.

Color

Select a color for this measurement. This color is used in Tri-COMs and overlay plots.

Peak Detection

Peak Fitting Method
Choose the method to use for fitting peaks for this measurement. The default, Both Sides,
uses the full peak to estimate position and SD. Steeper side, Dimmer side, and Brighter side

use only one side of the peak for the estimates.

Auto Smoothing
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Enable this option to automatically determine the best smoothing bandwidth.
Smoothing

Enter a smoothing value. Lower numbers result in less smoothing. Default value is 7.
Minimum Peak Height

The lowest height that is considered a peak.
Minimum State Peak Height

When Fit Projection is enabled, the lowest height that is considered a peak.
Peak Deflection Threshold

The minimum change between a low and high value to consider the segment a peak..
Merge Peaks Below

Peaks below this value will be into one peak.
Peak Separation

If abs(mean1-mean2)/(sd1+sd2) is greater than this threshold, then the peaks are different.
(0.10 to 1.00)

Fit Distance

Filters detected peaks where the fitted mean is too far from the peak's location. (1.00 to
4.00)
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Edit Expression Profile dialog

This dialog edits the most common properties for an expression profile. See Edit Profile
Properties Panel for the full set of properties and descriptions.

Edit Properties for CD4

Mame Yalue I Ok |

 ExpressionProfie Cancel

Measurement D4 E—

Expressicn Profile Constant e

Distribution Mormal w

Color

Use for Classifying On

Use fer Enriching L] off

Estimation Range 20.00

Mormal Range 3.00

Low, Mormal, High Regions [ Off

Peak Search Range L] off Help...

Measurement

Enter a short nhame to use for the profile.

Expression Profile

Choose the type of profile to use for modeling this measurement. See Expression Profile
Descriptions for a list of profile types.

Distribution Type

Choose the type of distribution to use for this profile. See Expression Profile Distribution
Types for details.

Color

Select a color for this measurement. This color is used in Tri-COMs and overlay plots.

Use for Classifying

483



Reference

Check this option to include this profile in the modeling process.
Use for Enriching
Check this option to include this profile when using the Enrich command.
Estimation Range
This value restricts the estimation routine that adjusts Control Points on the parameter
intensity (Y-axis) scale. The value is hormalized to a 0 to 100 scale, so a value of 10 means

that the estimation routine will consider moving a Control Point as much as 10% up or down
if it finds a peak within that range.

Normal Range

The number of SDs that define the normal range. This is used with inverse distribution types
and TriCOMs.

Low, Normal, High Regions
Shows all low, normal, and high regions in the data
Peak Search Range

Shows peak search range for the expression profile measurement.
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Expression Profile toolbar

The Expression Profile toolbar is located on the right side of each Expression Profile in the
Cell Type widget. It appears when the mouse pointer is moved over the profile plot.
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Selection
Zoom

Cancel zoom
Edit Graphics

Edit Expression
Profile
Select Profile

Auto-analyze
profile
Toggle
Expression
Profile

Use this tool to select, move, and size objects in the Parameter
Profile.

Use this tool to define a portion of the object to zoom-in on. Click
and drag to surround the area that you want to zoom.

Click this tool to cancel out of zoom and return to normal viewing.

Edit the graphics from this profile.
Edit the properties of the profile

Choose a profile for the measurement.

Analyze this profile in the same way the Auto-Analysis analyzes the
entire model.

This button toggles the profile on or off. When enabled (on), the
profile is an active part of the model and becomes part of the
selection process for events in the cell type.
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Expression Profile Descriptions

Expression Profiles provide great flexibility for modeling different kinds of measurement
expressions. This page describes the types available in the software. See Expression Profile
Distribution Types for related information about types of distributions.

Constant

This profile has two Control Points that are linked to the same intensity.
It is used to select events for a cell type.

Step Up

The Step Up profile has four Control Points. The first two points are linked to have the

same intensity values. The last two points are also linked, and are forced to have a
higher intensity than the first two.

It is used for measurements that are up-regulated in the cell type.

Step Down

The Step Up profile has four Control Points. The first two points are linked to have the
same intensity values. The last two points are also linked, and are forced to have a
lower intensity than the first two.

It is used for measurement that are down-regulated in the cell type.

Three Levels
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This profile defines three levels of intensity. For each level, there are two Control
Points that are linked to the same intensity for the parameter. Each of the levels has
no dependencies on the other levels. In other words, the next level can be higher,
lower, or even the same intensity as its neighboring level.

N-Levels

(o uY

This profile has a user-defined number of levels. Each level has two Control Points,
one that defines the beginning of the level, and one that defines the end.

487



Reference

Expression Profile Distribution Types

Expression Profiles can be set up with a number of different types of distributions. This page
describes the types available in the software. See Expression Profile Descriptions for related
information.

Normal
— CD3 [Constant] [0.0]

103
IIII

101

=
Normal distributions are typically used when the events of interest are in an intensity band
that relates to a peak. A normal distribution is also called a Gaussian distribution.

Inverse Normal
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— D3 [Constant, StepUp, or StepDown] [95.8]

CD3

This is a rarely used distribution type. It selects the events that are notin the normal
distribution.

Low Pass
— D3 [Constant, StepUp, or StepDown] [19.4]

cD3
103
L 11 |||||I |

102

101

This selects events in and below the normal distribution defined by the profile. It is
commonly used for negative selection markers.

Inverse Low Pass
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— D3 [Constant] [0.0]

This selects events that are above the normal distribution defined by the profile. It can be
used, for example, when there is a well-defined low peak that contains events that are not
of interest.

High Pass
— D3 [Constant] [0.0]

CD3

101

=

This selects events that are in and above the normal distribution defined by the profile. It
can be used, for example, when a peak defines the lower area of interest, and you want to
include all events above that.
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Inverse High Pass
— (D3 [Constant] [0.0]

103

CD3

AT i LS s
This selects events that are below the normal distribution defined by the profile. It can be

used, for example, when a peak defines the lower area of interest, and you want to include
only events below that.
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Research and Compliance Modes

GemStone can be set up to run in either a Research-Use-Only mode or in Compliance mode.
When the program is in Compliance mode, you have the ability to control which users can do
different operations. Here are some differences between RUO and Compliance modes:

e Compliance mode makes use of your operating system's user groups to control the level
of access to program features. Research mode allows any user to perform any
operation.

e Compliance mode displays a login dialog when the program is starting up to verify the
user and determine the group to which the user belongs.

o Compliance mode enables logging so that there is a record of the activities of each user.
Research mode can be run with logging enabled or disabled.

e Compliance mode is designed to be part of a compliance plan for the US-FDA's 21 CFR
Part 11 regulations. Research mode does not provide compliance with 21 CFR Part 11.

e Both modes use the same intuitive interface and analysis engine.

The program displays the mode of operation in the upper right corner of the ribbon:
ruo @ or Compilance (7]

Set Up Research Use Only Mode

After initial installation, GemStone will automatically be in Research (RUO) mode. No further
configuration is required.

To revert to Research mode after setting up Compliance mode, the user groups that were
created for Compliance mode must be removed. Once the user groups are removed, the
program will revert to Research mode.

Set Up Compliance Mode

Setting up Compliance mode should be performed by IT personnel.

While it is not a complicated task, it requires administrative access rights and a clear
understanding of user groups and permissions. It is therefore something that we strongly
recommend be performed by the IT team at your institution. The task involves creating
several GemStone user groups for your computer or domain, and then adding users to those
groups. Once the groups are defined, the program automatically operates in Compliance
mode. Click here for details.

21 CFR Part 11 Compliance Matrix
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This matrix provides a simple summary of how GemStone in Compliance mode helps you
with 21 CFR Part 11 compliance. Click here for details.
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Research and Compliance Modes

GemStone can be set up to run in either a Research-Use-Only mode or in Compliance mode.
When the program is in Compliance mode, you have the ability to control which users can do
different operations. Here are some differences between RUO and Compliance modes:

e Compliance mode makes use of your operating system's user groups to control the level
of access to program features. Research mode allows any user to perform any
operation.

e Compliance mode displays a login dialog when the program is starting up to verify the
user and determine the group to which the user belongs.

o Compliance mode enables logging so that there is a record of the activities of each user.
Research mode can be run with logging enabled or disabled.

o Compliance mode is designed to be part of a compliance plan for the US-FDA's 21 CFR
Part 11 regulations. Research mode does not provide compliance with 21 CFR Part 11.

o Both modes use the same intuitive interface and analysis engine.

The program displays the mode of operation in the upper right corner of the ribbon:
rRuo @ or Compilance @

Set Up Research Use Only Mode

After initial installation, GemStone will automatically be in Research (RUO) mode. No further
configuration is required.

To revert to Research mode after setting up Compliance mode, the user groups that were
created for Compliance mode must be removed. Once the user groups are removed, the
program will revert to Research mode.

Set Up Compliance Mode

Setting up Compliance mode should be performed by IT personnel.

While it is not a complicated task, it requires administrative access rights and a clear
understanding of user groups and permissions. It is therefore something that we strongly
recommend be performed by the IT team at your institution. The task involves creating
several GemStone user groups for your computer or domain, and then adding users to those
groups. Once the groups are defined, the program automatically operates in Compliance
mode. Click here for details.

21 CFR Part 11 Compliance Matrix
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This matrix provides a simple summary of how GemStone in Compliance mode helps you
with 21 CFR Part 11 compliance. Click here for details.
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Setting Up Compliance Mode

Setting up Compliance mode should be performed by your IT team. It requires
administrative rights and a clear understanding of your network operating system.

The task involves creating several GemStone user groups for your computer or domain, and

then adding users to those groups. Once one or more of the groups are defined, the program
automatically operates in Compliance mode.

User Groups and Permissions

There are two (2) user groups for Compliance mode: GemStoneAdmins and
GemStoneUsers.

The table below shows the kinds of features that group members can access.

Feature GemStoneUsers GemStoneAdmins RUO
Mode
All users

Edit Preferences No Yes Yes
Create and Edit Models No Yes Yes
Eggglgtg new analysis No Yes Yes
Project Develop No Yes Yes
Run Projects Yes Yes Yes
Select Projects Yes Yes Yes
Add files to batch Yes Yes Yes
Run a batch of files Yes Yes Yes

Log and Preference folder Shared Shared Shared

Creating User Groups

The program requires at least one of the GemStone user groups to be defined in order to run
in Compliance mode. GemStone user groups can be defined for your computer or for your
entire domain using tools provided by the operating system. This is typically done by
information technology personnel because it requires administrative rights.

The advantage of defining the user groups at the domain (network) level is that the groups
are defined for all computers on the domain at the same time. If you define the user groups
on an individual computer, those groups are available only on that computer.
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Below we describe how to create user groups on a Windows server or on a Windows
computer, as examples. The specific methods you need to use may differ depending on the
version of the operating system you are working with.

After you have defined the user groups and added users to them, GemStone will detect the
groups when it starts up and operate in Compliance mode automatically.

Windows Server User Groups

Follow these steps to define user groups for an entire network or domain. Note: if you use
this technique, you do not need to define user groups on each individual
computer.

e On a domain server, launch the "Active Directory Users and Computers" administrative
tool.

o Right click the "Users" folder in the left panel and choose New>Group. The New Group
dialog is displayed.

MNew Object - Group -

JJ Create in:  wsh.comfUsers
= J.L _'!_

Group name:
| GemStoneAdmins| |

Group name (pre-Windows 2000):

| GemStoneAdmins |
Group scope Group type
() Domain local (®) Security
®) Global () Distribution
() Universal

| oK | | Cancel |

o Type GemStoneAdmins for the group name and click OK.

e Once the group is created, double-click the group in the list to display the Properties for
the group.

e Click the Members tab and click Add to select members for the GemStoneAdmins
group. You should have at least one user in the GemStoneAdmins group. Members can
be added by typing user names, or by using the dialog's search features.
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GemStoneAdmins Properties |L-

Ohject I Security | Attribute Editor
General | Members | Member Of | Mznaged By
Members:
MName Active Directory Domain Services Folder
.1_;. Ben vsh.com./Users

4

| oKk || Cancel || Moy || Heb

Repeat this process for the GemStoneUsers group.

Once the groups are created and users are added to them, the program will
automatically use Compliance mode when it starts up and is connected to the domain.
Any user who is not in a defined user group will be prevented from using the software.

Mac OS X User Groups

Follow these steps to define user groups for an individual Mac OS computer.
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On a Mac OS computer, launch System Preferences. Choose "Accounts" or "Users and
Groups", depending on the version of the OS.

Click the lock icon to authenticate to make changes. This will require administrative
rights.

Click the "+" button under the list of users and groups. The "New Account" dialog is
displayed.

Change the New Account type to "Group".
Type GemStoneAdmins for the group name and click "Create Group".
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e Select the users you want to be members of the GemStoneAdmins group. You
should have at least one user in the GemStoneAdmins group.

e Repeat this process for the GemStoneUsers group.

e GemStone will run in Compliance mode the next time it starts.
See also:
21 CFR Part 11 Compliance
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21 CFR Part 11 Compliance

GemStone can be part of your lab's compliance strategy for 21 CFR Part 11 when it is setup
and operated in Compliance mode. It has been developed under a quality management
system and validated with a suite of quality assurance tests. The table below summarizes
how the key elements of Part 11 relate to GemStone and its use in Compliance mode
settings.

Section Summary of Rule Compliance Strateg

Controls for closed GemStone can be accessed only through the user
11.10 . "

systems interface; it is a closed system.

Validation and GemStone uses externally-generated data to validate
11.10 (a) its results and employs proprietary binary format,

accuracy. static PDF, and/or CRC methods to ensure valid files.

. GemStone generates CRC-checked log files and static
Record generation

11.10 (b) and readability PDF reports that are human-readable and machine-
readable.
11.10 (¢) Record protection Record retention and retrieval plan is managed by the
) and retrieval laboratory’s file management practices.
GemStone uses the operating system'’s user login
11.10 (d) Authorized access validation, and user group membership determines

permissions within the software.

GemStone employs a CRC-checked logging system
11.10 (e) Audit trails with time stamps, and log files are preserved. Log
files cannot be deleted by ordinary means.

Operational system GemStone enables and disables portions of the UI to

11.10 () checks enforce permitted sequencing of steps and events.

11.10 (g) Authority checks GemStope uses the operating system user groups and
login validation to assure authorized access.

11.10 (h) Device checks and GemStone performs validation checks on the FCS data
) validity files.
GemStone provides a User Guide, technical support,
11.10 (i) Education, training and tutorial videos to assist with the proper, intended
) and experience use of the program. Specific on-site training may be
arranged.

This is an individual laboratory requirement beyond

11.10 (j) Electronic signatures the scope of use of GemStone.

GemStone version releases are accompanied by an

11.10 (k) ggiheg;ntation updated User Guide. Verity employs document control
procedures.
11.30 LT oy G GemStone is designed as a closed system.
systems
11.50 Signature GemStone does not require or offer electronic
) manifestations signatures.
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GemStone does not require or offer electronic

11.70 Signature linking .
signatures.
Unique electronic Your laboratory must ensure that electronic signatures
11.100 (a) . :
signatures are unique to each user on the network.
11.100 (b)  Identity verification Each laboratory must verify its own employment
records and IDs.
11.100 () Signature Each laboratory must verify electronic signature
) verification eligibility with the FDA.
11.200 Two-component GemStone does not require or offer electronic
(a)(1) signing signatures.
11.200 Authenticity and GemStone does not require or offer electronic
(a)(2,3) falsification signatures.
11.200 (b)  Biometric sighatures = GemStone does not utilize biometric IDs.
Controls for GemStone uses the operating system user groups and
11.300 (@) . L . o . ) 7.
identification login validation to assure unigue user identities.
11.300 (b) Identification aging The individual Iaboratory_ IT strugture must control
password checks and aging requirements.
External ID Not applicable. GemStone does not utilize external
11.300 (c) - tokens, cards, RFID, or other physical identity-
validation _— :
confirming devices.
The individual laboratory IT structure must control
11.300 (d)  Unauthorized use login authenticity and manage safeguards to prevent
unauthorized use.
External device Not applicable. GemStone does not utilize external
11.300 (e) tokens, cards, RFID, or other physical identity-

testing

confirming devices.
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D
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I
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L
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Open 223

Open Analysis Document 223
Open Last Document 223
Open Method 195

Open Recent Document 223
Open Report Template 205
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Optimize Model 440
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Overlay Plot 279, 282

p

Paste 210

Phenotype 34

Phenotype Naming 34

Print Report 204

Printer Setup 207

Probability State Model 35, 437, 478

Properties for Color Palette 358

PSM 35

Q

Quick Start Guide 3

R

Read FCS 385
Rectangle 231, 261
Register Software 15
Registering 15
Remove FCS Files 217

Report tab 23, 25

Research and Compliance Modes 493, 495
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Run 209, 219

S

Save Analysis Document 224
Save Document As 383

Save FCS 354

Save Method 196, 379

Save PDF Report 203

Save Report Template 206
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Save Template As 384

Saving 31

Search Archives 201

Selection Markers 78, 406, 409, 488
Software Registration 15

SOP 3

SSMD 182

Staging Markers 78, 407

Stain Assessment 182

Start At 218

Step Review 441

Stop 222
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