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License and Warranty

License Agreement

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

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

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

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

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

If you 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 d estroy 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)
assumesthe 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 this software and documentation, visit the Verity Software
House web site at www.vsh.com. This site provides a complete version of the latest
documentation, service packs, and technical suppott information for the program.

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

WinList also has a Check for Updatescommand in the Help menu. Use this command
periodically to see if there are updates for your software.
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What's new?

WinList 10.1

®WL-978: Region labels can move off-scale if user adjusts the transform low or high value,
or if quantitation is enabled/disabled. (bch, 4Aug2022)

®WL-979: Root "Fill contours" checkbox for 2P overlays has no effect on existing overlay
elements (bch, 4Aug2022)

®WL-989: Crash when merging files with different numbers of events. Fixed. (bch,
12Jul2022)

®WL-982: crash with auto -positioning contour regions in zoomed plot. Fixed. (bch,
28Jun2022)

®WL-971: When values above the high value are clipped, show them in the highest channel
of plots. (bch, 2Mar2022)

®WL-973: Using the Annotate command from the histogram toolbar creates a text object out
of view in the histogram. (bc h, 2Mar2022)

®WL-969: Crash when the auto-save logic attempted to save a protocol when user is in the
process of cascade gating. (bch, 24Feb2022)

®WL-968: Setting a fixed upper boundary with FacCalibur data causes data to become
incorrectly transformed. (b ch, 23Feb2022)

®WL-966: Provide option for drawing 1 minor tic on log -like axis A preference has been
added to Preferences>Transformations to select the Minor Tic display option to either All tics
or Half decade tics. (bch, 3Feb2022)

®WL-921: Correct errors in quantitation logic to allow adjustments to transforms and correct
clipping logic. (bch, 1Feb2022)

®WL-965: WinList does not correctly display Time from a file with huge $PnR. (bch,
27Jan2022)

®WL-963: Crash with parameter statistics for a missing parameter. Correct. (bch,
25Jan2022)

®WL-799: Add logic to stabilize the rotation of Cen -se between files. (bch, 10Jan2022)

®WL-955: Updated icons for 3D viewer toolbar for high -dpi displays. (bch, 7Jan2022)



What's new?

®WL-950: Enhance High DPI awareness toallow app and other windows to rescale when
moved to different DPI monitor. (bch, 30Dec2021)

®WL-949: WinList 10 is slower than WinList 9 for some large protocols. Corrected. (bch,
28Dec2021)

® WL-948: Crash when creating color-event clusters in "Color by Gate Combinations"
mode. Protection added to prevent crash. (bch, 23Dec2021)

®WL-947: Copy-Paste of Overlay into Word or Powerpoint produces poor quality image with
pixelated fills. Fixed. (bch, 20Dec2021)

®WL-946: Crash deleting a histogram with more th an one region, and the second region is
used to "Highlight events in this region" or "Color events for this region". (bch, 17Dec2021)

®WL-945: When creating an overlay plot with two Cen -se graphs the Dots look very pixelated
and do not work. Fixed (bch, 17 Dec2021)

WinList 10.0

®Implemented Cen-se' dimensionality-reduction algorithm to produce structured nearest -
neighbor embedding with fantastic speed and resolution, and process all events in the FCS
file

®Major performance improvements for t-SNE implementation, with the ability to process all
events in the FCS file

®Reports update much faster and without interruption to the user interface
®Improve the drawing speed for 2P overlays using Dots.

®Revise the Compensation Page to provide a more efficient interface for working with high -
dimensional data files

®Improved transform defaults for high -resolution data from Helios, Aurora, and others
®Provide a means to apply a transform defined on one measurement to other measurements
®Provide more robust memory handling for large data files and low memory conditions

®Scrollable data source windows allow for better visualization of histograms
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®Support for editing properties of individual overlay elements

®Display histograms on more than one page in a data source to facilitate gating
®Support import of tab -delimited text files containing listmode data

®Support for FCS 3.2 files

®Remove limitation on number of lines in a macro

®Add support for "contains" operator in text -based Alert conditions

®Improved support for high DPI monitors

®Improved network license manager

®Simplified registration for multiple users on the same computer

®All reported bugs for previous versions fixed






System Requirements

Minimum System Configurations

PC: Windows 10 or greater, 3GHz CPU or better, 8GB RAM or greater, 8 or more logical
processors, 100MB free disk space for program files.

Faster CPU with more cores, highspeed SSD drives, and greater RAM will improve
performance, especially with large FCS files.
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Installing and Running WinList

IMPORTANT NOTES:

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

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

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

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

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

Stand -Alone Version

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

Installatio n

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

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

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

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

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

you normally use on the computer.
1 Open the Start menu and navigate to the Verity folder. ChooseWinList 3D 10.0

13



Installing and Running WinList

Network Version

Log on to the "server" computer with an account that has Administrator privileges. You
must have administrative rights during installation.

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.

Double-click the InstallAll.vbs  script to install all of the software components.

This will install WinList 3D as well as an application called the Network License
Manager on the computer. Alternatively, you can double-click each msi file that
appears on the cd to install the Network License Manager and WinList.

See Using the Network Versia for details on configuring and using the network version
of the software.

14



Registering Your Software

Why You Should Register

Registration is a key step in setting up the software to run on your computer. In fact, your
software may 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 display the Registration
dialog box shown below. You can access this dialog at any time by pressing the Registration
button on the dialog box that is displayed when the program starts up.

Register Software

Please enter the Serial # and CD Key for the application.
If connected to the internet, click the Web Registration button to get your

Unlock Code. If not connected, take this information to a computer with
Internet access and visit www.vsh.com to register, or contact Verity.

When you register, you will receive an Unlock code that allows the
program to run normally.

Program: WinList 3D

Version:

Computer ID:

Serial #: =

CD Key: e

Help...

Unlock Code: » i

OK

Web Registration... Deregister... Cancel

This dialog has three fields that you need to fill in: Serial #, CD Key and Unlock Code

The Serial numberand CD Keycan 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

15



Registering Your Software

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.

If the installation computer has Internet access

Start by filling in the Serial Number and CD Key fields in the Register Software dialog. Use
the Serial Number and CD Key that were provided with the software.

Next, to receive an Unlock Code udng the internet, click the Web Registrationbutton on the
dialog box. This button will launch your browser software and connect you to the registration
web site.

Follow instructions on the web site 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 licensg you will need the serial number of another
copy of the program that is registered to your institution. If you have a network version -
stop - you are in the wrong place. For network versions, see Using the Network Version .

Getting an Unlock Code is a two-step process First, you fill in and submit the registration
form on the web site. The web site will generate an email to you with an Unlock Code

When you receive your Unlock Code email, copy it from the email message into the Unlock
Code field in the Registration dialog box. 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 another computer has Internet access

If the computer you installed the software on does not have internet access but another
computer does have access, you can follow these steps to register.

Write down the Program Name, Program Version, Computer ID, Serial number, and CD Key
displayed in the Register Software dialog.

Go to the computer that has internet access, launch the browser, and navigate to
www.vsh.com.

Follow the links to Register Software.

Follow instructions on the web site 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. The web site will generate an email to you with an  Unlock Code

When you receive your Unlock Code email, copy it from the email message into the Unlock
Code field in the Registration dialog box. 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 have any questions, please contact us. See Contacting Verity Software House for
phone numbers and addresses.
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Contacting Verity Software House

A4

Verity

Software House

Mailing and Shipping Address:

Verity Software House
45A Augusta Road
Topsham, ME 04086

USA

Web: www.vsh.com
General Email: verity@vsh.com
Tech Email: tech@vsh.com
Sales Email: sales@vsh.com

Developer Email: devteam@vsh.com

Phone: (207) 729 6767
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Tutorials
WinList Basics

A key component in the design of WinList is fast, efficient performance. This applies not only
to the inner workings of the program, but also to the user -interface. Everything you do with
the program is designed to be easy to understand and highly efficient.

This introduction focuses on the fundamentals of working with WinList. In the course of the
tutorial, you will see how quickly and easily you can create an analysis setup with WinList.
Opening files, creating histograms, drawing regions and gates, and developing reports are all
covered in this exercise.

Open files
1. Click the Open FCS File button on the ribbon bar.

2 3

Cpen
FCS

2. In the File Open dialog, navigate to the Samples folder located in the folder where WinList
is installed. Select the three files BCell BM_Tube 001.fcs , BCell BM_Tube 002.fcs
and BCell_ BM_Tube_003.fcs  and click Open .
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™ Open FCS File
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v
veee Dot <

File name: |"BCell BM_Tube_003.fcs" "BCell BM_Tu ~ ‘ Data files (*.%)

&« v « WinList 3D ... » Samples » v O £ Search Samples
Organize ~ New folder = -
Temp " Name
TrayStatus 1 1091905.ECS
Uninstall Information D BCell BM_Tube 001.fcs
Verity Soﬂware House D BCe"_BM_Tube_OO2.fCS
ModFit LT 5.0 | | BCell BM_Tube 003.fcs
V-Comp 1.0 | ] CFSE sample.fcs
| ] CHO445.FCS
WinList 3D 10.0
D FCOM_Example.fcs
Help D Helios1.fcs
Samples |—B| Miv all fre

Open A

Keywords... [

e

Cancel

You can also drag and drop files from Windows Explorer onto WinList. See Drag and

Drop for detalls.

The Create Histograms dialog will appear.

Create histograms

This dialog allows you to create any number of histograms very quickly. We will create

several 2P histograms. The dialogalso allows you to create 1P and 3P histograms.

3. Select FSCGA in the X Axis list, and SSCA in the Y Axis list. Then click the Add to List

button.
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Create Histograms

1P Histograms 2P Histograms 3P Histograms

X Axis Y Axis
|Fsc-a FSC-A Choose one or more X and Y
FSC-H - parameters, then click Add to List.
SSC-A A
CD58 FITC CDS8 FITC Unique combinations of the selected
CD38 PE CD38 PE parameters are added to the list.
CD34 PerCP CD34 PerCP
CD10 PE cy7 CD10 PE cy7 In Combinations mode, select
CD20 APC CD20 APC parameters in the X axis list and all
APC-Cy7-A APC-Cy7-A combinations will be created.
CD19 V450 CD19 V450
CD45 AmCyan CD45 AmCyan
Time Time
[ Add to List [ | Combinations mode
Histograms Resolution
FSC-A vs SSC-A | 64
Delete
Up
Down
< >

OK Cancel

s

4. In the X Axis list, select CD10 PE Cy7, CD20 APC, and CD45 AmCyan. Enable the

Combinations mode

21

checkbox. Click the Add to List button. In this mode, histograms are
created for all combinations of the selected parameters.
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Create Histograms

1P Histograms 2P Histograms 3P Histograms
X Axis Y Axis
FSC-A FSC-A Choose one or more X and Y
FSC-H FSC-H parameters, then click Add to List.
SSC-A SSC-A
CD58 FITC CD58 FITC Unique combinations of the selected
CD38 PE CD38 PE parameters are added to the list.
CD34 PerCP
In Combinations mode, select
parameters in the X axis list and all
APC-Cy7-A combinations will be created.
CD19 V450
Time
Add to List I Combinations mode
Histograms ‘ Resolution:
FSC-A vs SSC-A 64 b
CD10 PE cy7 vs CD20 APC
CD10 PE cy7 vs CD45 AmCyan Delete
CD20 APC vs CD45 AmCyan
Up
Down
< >
OK Cancel

5. Click the OK button.

You can also create one histogram at a time by clicking and dragging on a data
source to define the area where you want the new histogram. The next tutorial
Hlustrates this technique.

Create a light scatter region
Next, we'll draw a light -scatter gate on the FSG-A vs. SSCGA histogram.

6. Click the title bar of the FSC-A vs. SSCA histogram and select the Freehand region tool
from the toolbar on the right side of the window.

The histogram toolbar has tools for creating other types of regions.
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7. Draw a region around the population shown. To finish drawing the region, click on th e
point that appeared when the drawing began.

If you want to delete a region, click on the region’s label and press the Delete key on
the keyboard.

L. 1:FSC-A vs SSC-A [Ungated ] =N EEE X
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‘& @,
3 O
] O
- | =2
23
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] Co @\
> = &
i 61
(73] .
[4] ] v
=
E ® R1.62.02%
°
(=]
=)
: I | L I | L I | L L I | L I | L I I
o 500 1000 1500 2000 2500
Q 3D FSC-A {x 100)

Gate the histograms
With the R1 region drawn, we can now gate the other histograms on R1.

8. Click the mouse on the red bulls-eye in the middle of the R1 region. This is called the
"cascade hotspot" and is used to apply the R1 gate to other histograms.

9. Press the Shift key on the keyboard and click the title bar of each of the remaining
histograms. As you click, the gate is applied to the histograms.
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CD20 APC

103

@®R1:62.02%

n 500 1000 1500 2000 2500 102 (102 103 104 108
Q | 3D FSC-A (x 100) Q | 3D CD10 PE ¢y7

10. Press the Esc key on the keyboard to exit cascade gating mode.
Create QuadStats for statistics
Let's create QuadStats for each of the gated histograms.

11. Click the Q button in the lower -left corner of each of the gated histograms. A QuadStat
region will appear on each histogram, and a Results window for each QuadStat will be
displayed.

12. Arrange the Results windows so that they are visible and not covering the QuadStats.

You can select the statistics that are shown in a Results window by double-clicking
the title bar and selecting the stats. This can be different for each Results
window. You can also save your preference for which statistics to show.

13. Adjust each QuadStat. To move the QuadsStat, click and hold on the region label in the
center of the QuadStat, drag the label to a new position, and release the mouse.
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Id Percent %Gate geoMeanX geoMeanY

R2 066 1.06 300.24 19137.92

R3 16.30 26.28 4743.19 13467.90

R4 6.80 1097 35.88 70.47

RS 38.26  61.68  9436.67 340.81
%

Id1: BCell_BM_Tube_001.fcs
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Id  Percent %Gate geoMeanX geoMeanY

R& 34.83 34.83 155.64 10011.81

R7 63.09 63.09 7715.57 10407.92

R8 181 181 51.63 541.74

RS 0.28 0.28 17959.65 1278.48
%
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0.01
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R
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NStat regions are like QuadStats, but are much more flexible and powerful. With

NStat regions, you can have any number of rows and columns, and the vertices do
not have to remain orthogonal. Use the NStat tool on the histogram toolbar to create

an NStat region.

Create a report

At this point, we have a basic analysis setup in place. Let's create a report that can include

these graphics and other elements in a page layout format.

14. Click the Report button on the ribbon bar. Move and size the new report window so that
it is not covering histograms and result windows.

Report

15. Move the mouse over the icon on the left side of the first histogram's title bar. Drag and

drop that icon onto the report.
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Z:CDICI
1

16. Add additional histograms in the same way, dragging and dropping each one onto the
report.

17. Drag and drop the results windows onto the report in the same manner.

Reports can also contain keywords, text, alerts, and other graphics. They can be
saved for future use, as well as exported to PDF format. See Creating Reports for
more information.

Process the files

Since we selected several files for analysis, WinList has created a batch of files to analyze.
The batch toolbar appears at the bottom of the WinList window whenever there is a batch of
files selected.

18. On the batch toolbar, click the Edit button to display the Edit Batch Options dialog.

et eQ00 O

The options that appear in this dialog determine what happens when each new file is opened
into the setup we have created. Review the options in this dialog. If connected to a printer,
enable the Print Report option. Click OK to close the dialog.

19. Click the Next batch item  button on the batch toolbar to advance to the next listmode
file.

©

Elements on the report will update automatically as the new data is read in.

20. Adjust the gate in the FCS vs SSC histgram.
21. Click the Next batch item  button again to process the last file in the batch.
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Other buttons on the batch toolbar allow you to move forward and backward in the
batch, as well as to auto-advance through the entire batch list.

When you reach the last file in the batch, the Continue button is enabled.

00+«

This allows you to make adjustments to the last file before the analysis is completed. After
making adjustments, click the Continue button to finalize the analysis, save and print reports,
and perform other batch operations on the last batch item.

Save the protocol

Anytime that you have an analysis setup that you want to be able to re -open, use WinList's
Save Protocol or Save Bundle command.

The Save Protocol command credes an XML file that WinList uses to re-create the setup. If
you want to be able to use this setup on other computers, the Save Bundle command creates
a single file that also contains the listmode data file(s) currently opened and the WinList
preferences.

The bundle is also an excellent way to archive the analyses you perform. Simply use the
Save As button and choose Save Bundle to archive each data file that you open and analyze.
Even better, use the batch toolbar to process your files, and set its options up to save a
bundle automatically.

Summary

This brief tutorial has demonstrated how quickly and efficiently WinList helps you to build an
analysis setup. In just a few minutes, we were able to create histograms, draw regions, apply
gates, and generate QuadStat statistics. We created a new report and dragged the elements
we wanted onto the report. And finally, we processed a batch of files through the analysis
setup.

Try out some of the additional tutorials to get more details on the powerful features o f
WinList.

See also:
Tutorials
Cascade Gating and Boolean Gates
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Cascade Gating and Boolean Gates

Gating is a process of identifying subsets of populations in histograms. Regions are defined
and used to "gate" the events that are displayed. Using Boolean expressions, gates can be
created that are inclusive rather than restrictive in nature.

WinList is designed to make the common task of creating restrictive gates simple and fast,
while at the same time offering open -ended Boolean gating expressions that are flexible and
powerful. This tutorial will explore the ease of creating restrictive, "cascade" gates, and look
at how to use Boolean gate expressions to identify other populations.

Open afile
1. Click the Open FCS File button on the ribbon bar.

e

Open
FCS

2. In the File Open dialog, navigate to the Samples folder located in the folder where WinList
is installed. SelectBCell BM_Tube 001.fcs and click Open.

You can also drag and drap files from Windows Explorer onto WinList. See Drag and
Drop for detalls.

3. The Create Histograms dialog will appear. Click the Cancel button to open the file without
creating any histograms.

Draw a histogr am and draw a region

There are several ways that histograms can be created in WinList. We'll draw a histogram on
this empty data source window to get started.

4. Click and hold the mouse button in the data source window. With the mouse button down,
move the mouse to define the size and location for a new histogram window. Release the
mouse to finish the histogram drawing operation.
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ﬂ'} 1:BCell_BM_Tube_ 001 .fcs

Creating histogram
Ungated

s

5. The Edit Histogram dialog is displayed. ChooseFSC-A for the X Axis and SSC-A for the Y
Axis, and then click OK.

On any histogram window, you can click on the axis label and select a new
parameter. You can also change the parameters that are displayed using the Edit
Histogram dialog.

6. Click the Freehand region tool in the histogram toolbar, and draw a region around the
population as shown. To draw a freehand region, click next to the population of interest and
hold the mouse button down. Drag the mouse around the population as shown. To finish
drawing the region, click on the point that appeared when the drawing began.
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Notice the red bull's eye in the middle of region R1. This is the "cascade gate" hotspot, used
to gate another histogram on this region.

7. Click the cascade gate hotspad in R1; the red hotspot will change to green. Move the
mouse to an empty portion of the data source window. Click, hold, and drag to define a new
histogram window.

]

®R1:61.43%

 LIBLILINL INLINLI I L I
1000 1500 2000 2500

@ FSC-A {x 100)

8. Release the mouse button. In the Edit Histogram dialog, select CD10 PE Cy7 for the X
Axis and CD20 APC for the Y Axis. Click OK. This new histogram will be gated on R1.

Now, let's draw a region in this new histogram and use it to create another gated histogram.
The new histogram will be gated on R1 and R2.

9. Draw a freehand region in the CD10 PE Cy7 vs CD20 APC histogram to identify the CD20+
events in that histogram.
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10. Click the cascade gate hotspot in 2 Move the mouse to an empty portion of the data
source window. Click, hold, and drag to define a new histogram window.
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Cascade gated on R1&R2

11. Release the mouse button. In the Edit Histogram dialog, select CD10 PE Cy7 for the X

Axis and CD45 AmCyan for the Y Axis. Click OK.

Cascade

This new histogram is gated on R1 and R2, meaning that only the events th at are in both R1
and R2 will be displayed. If we continued creating regions and cascade gating in this manner,
each new histogram would contain a smaller and smaller set of events. This is an example of

restrictive gating.

A Boolean "OR" gate
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What events would we see in the CD10 PE Cy7 vs CD45 AmCyan histogram if we looked
at events that are in R1 ORR2? The "OR" gate is sometimes called an "inclusive" gate,
because events are accepted if they are in either part of the expression. It is often used to
define "positives" for a fluorochrome, especially if the regions in the gate expression are
parts of a QuadStat.

To create this type of gating condition, we write our own gate expression. Let's create a new
histogram and then use the Edit Gates dialog to define an inclusive gate expression.

12. Click, hold, and drag in an empty portion of the data source window to define a new
histogram window.

13. Release the mouse button. In the Edit Histogram dialog, once again select CD10 PE Cy7
for the X Axis and CD45 AmCyan for the Y Axis. Click OK.

The new histogram is ungated at this point. We will use the Edit Gate dialog to create a gate
expression for R1 OR R2.

14. Click the Edit Gates button on the ribbon bar to display the Edit Gates dialog.

Gl=
G2=

Gates

15. Seled the "G5" gate in the list. In the Equation edit box, type R1. Then click the Or
button and type R2. Click the OK button to close the Edit Gate dialog.
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Edit Gates

Applies to: 1. BCell_BM_Tube 001.fcs
Equation: || R1IR2. | | And | Or | Not
Alias: ‘ G5 ‘
Activation: Enable automatically W
Alias Equation State ~ Color
Ungated auto
1 R1 auto Reset Al
2 R1&R2 auto
3 R3 off e
G4 R4 off
G5 R1|R2 off Save...
........ 3 i -
R7 off
R8 off
RS off
i - v
Enable cascade gating to create and adjust gates.
oK Cancel Apply

You can also type the '[" character instead of clicking the "Or” button. Similarly, you
can type the '&" character instead of clicking the "And" button, and type the "!"
character instead of the "Not" button.

At this point, we have edited the gate expression for gate G5 so that it will include any
events that are in e/ther R1 or R2 Now we need to apply this gate to our new histogram.

16. Click the Gate tool button on the histogram toolbar and select the G5 gate from the list to
apply the new gate.
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There are other ways to apply a gate to a histogram. When the Edit Gate dialog is
displayed, select the gate that you want to apply and then click the title bars of the
histograms that you want to gate. This is a fast way to apply a gate to many
histograms at once.

As you might guess, the histogram gated on the "OR" gate contains more events because of
the inclusive nature of this gating expression.
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The Boolean "NOT" operator

There are certain cases where it is easier to define what you want by defining what you don‘t
want. For example, if you have drawn a region that identifies fragment s of cells or debris,
you might want to see all events that are not debris. This is where the Boolean "NOT"
operator is used.

Let's define a gate that includes all events that are not in R1.

17. Click the Edit Gates button on the ribbon bar to display th e Edit Gates dialog.

18. Select the "G6" gate in the list. In the Equation edit box, delete the current equation.
Click the Not button to insert the "NOT" operator. Type R1. Leave the dialog open.
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Edit Gates

Applies to: 1. BCell_BM_Tube 001.fcs

Equation: | 'R1 ‘ And
Alias: ‘GG ‘
Activation: Enable automatically W
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Enable cascade gating to create and adjust gates.

OK Cancel

Apply

Or Not

Color...

Reset All

Open...

Save...

19. With G6 selected in the Edit Gate dialog, click on the title bar of the last histogram. The
histogram's title bar will change to show the new gate name. Click OK to close the Edit Gate

dialog.
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The events now shown in the histogram are all those t hat are not in region R1.

More complex Boolean expressions

We have barely scratched the surface of what you can do with Boolean gate expressions. For
example, let's suppose that you want to exclude debris, defined by R1, and include events
that are in either of 2 other regions, R2 and R3. The gating expression would be:

Not R1 And (R2 Or R3)
In WinList's syntax, this would be written:
I R1 & (R2 | R3)
WinList allows you to use parentheses to define the order of operations.

Be aware that if you use "NOT" later in the gate expression, it is must be preceded by "OR"
or "AND". For example, if we rearrange the expression above so that "IR1" is at the end of
the expression, it would read this way:

(R2 | R3) & IR1

You can also use other gates in a gate expression, which is very handy when your gate
expressions are lengthy. For example, if you have gate G1 defined as:
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(R2|R3) & IR1
You can reference G1 in other gate expressions, such as this one for G2:
G2=G1&R4&R5

The gate expression is expanded and surrounded with parentheses when it is evaluated.
Here's the expanded form of G2 in this example:

(R2 | R3) & IR1) & R4 & R5

Summary

In this section, we've taken a look at a number of ways that you can create and apply gat es
with WinList. Cascade gates are created and applied automatically when you click on a
region's cascade hotspot and draw a new histogram (or click on an existing histogram).
Cascade gates use the Boolean "And" to create restrictive gates.

We also examined how you can define gate expressions that use the Boolean "Or" and "Not"
operators, and how parentheses can be used to create sophisticated gating expressions.

See also
WinList Basics
Edit Gates
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Using Inte ractiveN -Col or Compensation E

WinList's interactive N-Co | or Compensation E system performs

number of parameters through a simple -to-use Compensation Toolbox. With both automatic
and manual control, you can use the system to perform post-acquisition compensation and
even adjust previously compensated samples.

You should be familiar with the basics of working with WinList before performing this
tutorial. You need to know how to open data files, draw regions, and apply gates to
complete this tutorial.

Overview of WinList's interactive N -Col or Compensation E

Unlike most compensation systems, WinList provides you with a graphical interface using
compensation frace /ines. Trace lines make it very easy to adjust compensation using
multiple intensity controls. Probably the best way to explain how trace lines work is with an
illustration.

The following is an example of how to set up compensation for a four -color experiment. Data
files for this tutorial were kindly provided by Teresa Hawley. The fluorochromes in this

example are fluorescent proteins: CFP (Cyan), GFP (Green), YFP (Yellow), and dsRed (Red).

We will open a single-color control file for each fluorochrome to set up the compens ation.
Then we'll open files with all four colors and apply the compensation to them.

The strategy used in this example can be easily extended to any number of fluorochromes.

Turn Off Auto -Compensation

Before we get started, we need to make sure that W inList doesn't try to use compensation
settings from keywords in these data files. We will need to turn off a preference; we can turn
it back on at the end of the tutorial.

1. Choose Options> Preferences andselect the Data Source branch of the Preferences tree.
Look for an option named Auto - Compensation , make a note of the current settings, and
then set it to Disable .

Automatic compensation
2. Click the Open FCS File button on the ribbon bar.

S

Open
FCS
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3. In the File Open dialog, navigate to the Samples folder located in the folder where WinList
is installed. Select four files: SP2+CFP.fcs, SP2+DsRed.fcs, SP2+GFP.fcs and
SP2+YFP.fcs . You can press the Ctrl key on the keyboard to select more than one file. Click
Open.

The first files selected are single-color control files for CFP, DsRed, GFP, and YFP,
respectively.

You can also drag and drop files from Windows Explorer or My Computer onto
WinList. See Drag and Drop for detalls.

4. In the Create Histograms dialog, select FSC-A in the X Axis list, SSC-A in the Y Axis
list, and click Add to List .

5. In the X Axis list, select CFP-A, GFP-A, YFP-A, DsRed-A. Enable the Combinations
mode checkbox, and click Add to List . All combinations of the four fluorochromes will
appear in the histogram list. Click the OK button.

Create Histograms

1P Histograms 2P Histograms 3P Histograms

X Axis Y Axis
Time Time Choose one or more X and Y
FSC-A FSC-A parameters, then click Add to List.

SSC-A SSC-A
Unique combinations of the selected
parameters are added to the list.

In Combinations mode, select
parameters in the X axis list and all
combinations will be created.

Add to List NJ Combinations mode

Histograms ~ | Resolution:
CFP-A vs YFP-A 64 w7
CFP-A vs DsRed-A
GFP-A vs YFP-A Delete
GFP-A vs DsRed-A
YFP-A vs DsRed-A Up
v Down
< >
OK Cancel
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The program will open the first file and display seven scatter plots. The batch toolbar will
appear at the bottom of the application window. We're read y to let WinList determine the
correct compensation settings by reading each of the control files.

6. Draw a region around the cells of interest in the FSC-A vs SSCA plot as shown.
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7. Apply this gate to each of the remaining dot plots.

8. Click the Compensation Toolbox button on the ribbon bar. The Compensation
Normalization Toolbox will be displayed.

4-@@
]

Comp

9. Inthe Compensate listbox, click CFP-A, GFP-A, YFP-A, and DsRed -A measurements
to enable them for compensation. Notice the label shows "On" in the listbox, and an entry
appears in the Show plots for list for each enabled measurement.
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Compensation Normalization Toolbox

|

Setup  AutoComp Transforms Misc

Compensate: Show plots for:
Time
FSC-A GFP-A
SSC-A YEP-A

On CFP-A )| DsRed-A

On GFP-A

On YFP-A

On DsRed-A |
»

(] Activate compensation

Compensation page...
[ Show all trace lines . o

Only enable the parameters that you want to compensate in the Compensate /list.

10. Next, click the Compensation page...  button to create a page specifically designed for
setting up compensation. Use this button any time you want to assign a gate to plots on the
Compensation page. A dialog is displayed to select a gate for this page. ChooseG1 and
click OK.

Create Compensation Page

No gate oK

Cancel

Select a gate for the compensation plots.
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The Compensation page (page 2) is created with three plots showing CFP-A on the X-axis.
The Y-axis of each plot shows one of the other compensation measurements. The straight,
horizontal lines on the plots are the trace lines. In the next step, WinList will position the
trace lines through the centers of the populations.
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11. Click CFP-A in the Show plots for  listbox, and WinList performs a regression through
the events. It positions the trace lines through the median of the populations. This is
WinList's automatic positioning routine at work.
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Manual compensation adjustments

With single-color controls, the program almost always does a better job of determining the
correct slope than we can by eye. If, however, you need to make an adjustment to the trace
lines, this is a simple drag operation. The square handles that appear at each end of the
trace line are used for this purpose.
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A
]
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The position of a trace line determines the slope and intercept of a line through the center of
the data. Adjusting the handle in the low -intensity area sets the intercept, and the slope is
determined by the position of the handle in the high -intensity area. As you move the slope
handle toward the diagonal, you increase the amount of compensation that will be applied to
the data. The intercept handle actually has very little impact on the compensation.

In rare cases, you may need to apply more compensation than the trace lines
normally permit. You can give greater freedom of movement to the trace lines by
holding down the Shift key on the keyboard when moving its handles. This allows
each trace line handle to move along two sides of the histogram, with slopes of
greater than 1.0.
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Processing the remaining control files
With the first single -color control all set, let's process the remaining single-color control files.

12. On the batch toolbar at the bottom of the application window, click the Next Batch
Item button to read in the next file, SP2+DsRed.fcs . You will see the title in the data
source window change to show the new file name.

©

13. Click the "DsRed-A" in the Show plots for listbox. WinList shows the correct plots for
DsRed compensation and automatically positions the trace lines.

14. Click the Next Batch Item  button to read in the next file, SP2+GFP.fcs . Choose the
"GFRA" from the Show plots for  listbox. Once again, WinList automatically positions the
Trace lines.

15. And once more, click the Next Batch Item  button to read in the next file,
SP2+YFP.fcs . Choose the "YFRA" from the Show plots for listbox to tell WinList to
position the trace lines.

Applying the compensation

Believe or not, we just finished setting up the compensation! WinList did most of the work for
us as each single color control was loaded and we selected the appropriate trace line option.
Now that the spill coefficients have been determined for each fluorochrome, we are ready to
apply the compensation.

16. Click the Activate compensation checkbox.

Two things will happen. First, the histograms will redraw to display the compensated data.
Secondly, the trace lines will disappear, replaced with small + and - buttons on the
histograms. These buttons allow you to adjust the compensation settings with the
compensation system activated. To see all of the adjustment buttons, enable the Show all
trace lines checkbox.

Let's open a 4-color file and test the compensation settings.

17. On the data source toolbar, click the "1" button to return to page 1.
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18. Click the Next FCS File button on the ribbon bar. Choose Mix all.fcs and click Open.

=)

Mext
FCS

The newly-defined compensation is applied to the data in the new file as it is read, and we
can see wellcompensated populations in each plot.

You may have noticed that the log axes on the histograms show values less than

zero. WinList supports several log-like transformations that allow negative values to

be displayed: HyperLog, Hyperbolic Sine, and VILog. These transforms are loglike,

but do not have the limitations of the log transform, in which zero and negative

values are undefined.

When compensation is applied to events, it is possible for the value of a parameter to
become zero or negative. Color compensation is a subtractive process, and when significant
compensation levels are applied to low intensity events, the result is often a negative number

- sometimes a large, negative number.

You can toggle between transformations quickly using buttons that appear on the

Transforms tab of the Compensation Toolbox. This tab also provides a control to Optimize

transforms
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19. Let's save a protocol for this setup so that it can be used in the next tutorial.  Click the
Save button and name the protocol "CompensationTutorial

Reset Auto -Compensation
We need to restore your Auto-Compensation preference to its original setting.

20. Choose Optians->Preferences, and select the Data Source branch of the Preferences
tree. Look for an option named Auto -Compensation and set it to your original setting.

A few more notes

If you want to apply the same compensation to a series of files, you can use th e Next File
button on the ribbon bar to open each file into the compensated data source window.

Compensation is only active on the data source window that was used to set up the trace
lines. Different data source windows can have different compensation settings.

You can also use the compensation system to make adjustments to a previously
compensated file. To do this, enable the parameters you want to adjust, select a
measurement in the Show plots for list, and make the adjustments. When you are finishe d,
turn on the compensation system by checking the Activate compensation  checkbox.

Summary

WinList's N-Color Compensation system is very quick and easy to use. You can use it to
compensate any number of fluorescent measurements for signal crossover. This is best
accomplished through the use of single-color control files, which are read one at a time to
determine the best compensation settings.

Trace lines are graphical elements displayed in the histograms that you are compensating.
WinList can automatically position trace lines using a robust fitting algorithm, and it uses the
slopes of trace lines to set up a compensation matrix.

See Also:
Compensation Toolbox

Compensation Trace Lines
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Compensation Review Mode

Cytometry assays continue to use more colors, providing a richer platform for understanding
cells and biology. At the same time, as the number of colors increases, so does the
complexity of properly compensating for fluorescence crossover. Let's explore a method for
evaluating just how good your compensation setup is, confirming the strengths and revealing
the weaknesses in a way the makes sense.

Compensation Review Mode in WinList is a visual tool that makes this possible. The process
is simple: review each single-color control file, one by one, and examine how well the
crossover values match the data. Compensation Review Mode performs some optimizatons
to make this process possible.

To use this mode you need a set of single-color control files that were used to set up the
compensation. You may also want to review one or more all-color files.

Here's how it works. We'll use the compensation that we set up in Using Interactive N-Color
Compensationas a test case, so make sure you do that tutorial first.

Open an all -color file

We start by opening an all-color file and applying the compensation that we want to
review. That compensation might be loaded automatically by WinList by reading keywords
from the file, or it may be compensation that you have set up in WinList.

1. Click the Open Protocol button and select " CompensationTutorial " - the protocol that
was savedin the Using Interactive N-Color Compensationtutorial. There should be a FSC vs
SSC plot, and 6 other plots for the fluorochromes.
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Turn on Compensation Review Mode

2. In the Compensation Toolbox

, click the Misc tab and enabled Compensation review

Compensation Normalization Toolbox x

Setup  AutoComp Transforms Misc

Normalization

[ ] Show normalization targets

Camnensation Information

Compensation review (linear, zoomed plots)

View cross-over matrix...

Advice...

The display will change dramatically.
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All of the plots that are normally showing a log -like axis will switch to a linear

axis. Compensation has been temporarily disabled. In addition, the plots will "zoom" to the
95th-percentile. How is this going to help us review compensation? Let's keep going and
find out.

Review the first control file

3. Click the Next Batch button on the batch toolbar to read in the first single -color control
file that we used to set up the compensation.

©

4. On the Setup tab in the Show plots for list, select CFP-A, since this is the CFRonly

control file. This will select the Compensation page, and you should see something like this:
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Time CFP-A
Open...
FSC-A R
SSC-A YFP-A Save...
On CFP-A DsRed-A Edit...
On GFP-A
On YFP-A kel
On DsRed-A

D Activate compensation

Compensation page...
[ Show all trace lines P pag

Only 3 plots are shown: the ones that involve CFP-A. The X-axis for each plot is CFRA, and
the Y-axis shows one of the other fluorochromes. The view is zoomed in on the 95th-
percentile, and we're looking at linear plots so there are no warping effects from log
transformations.

Most importantly, note the position of the trace lines in the plots. If the compensation is set
up properly, the trace lines will pass right through the center line of the data. That appears
to be the case here, so it looks like the CFP-A compensation is set correctly for the CFP
control.

Let's check the other 3 controls in the same manner.

Review the other controls

5. Click the Next Batch button on the batch toolbar to read in the next single-color control
file.

©

6. In the Show plots for list, select DsRed-A, since this is the DsResonly control file.
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Now we see DsRedA on the X-axis plotted against each of the other markers. The trace
lines appear to pass through the center of the linear -displayed clusters, so the DsRed looks

correct.

7. Click the Next Batch button on the batch toolbar to read in the next single -color control

file.

o

8. In the Show options for

list, select GFP-A for the GFP-only control file.
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GFP also looks correct. We've got one more to review.

9. Click the Next Batch button on the batch toolbar to read in the last single -color control
file.

©

10. In the Show plots for list, select YFP-A for the YFP-only control file.
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Once again, the trace line passes smack through the center of the distributions.

Interpretation

In Compensation Review mode, you are looking to see that the trace lines for each single-
color control pass through the center (median) of the zoomed, lin ear distribution. That's one
of the things Compensation Review mode does automatically for us. It's easier to see this
when looking at linear axes with any high -end outliers clipped out. To demonstrate that
point, here's the YPF control unzoomed and with Hyberboline Sine axes:
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With this display, it is difficult to see what was quite simple and obvious in the zoomed, linear
display.

You can also review the all-color file in Compensation Review mode. To do so, you open the
all-color file and then use Show plots for  to show each of the markers in turn.

11. When you finish with compensation review, uncheck the Compensation review
on the Misc tab of the Compensation Toolbox
source to see all plots once again.

option
. Then switch back to page one of the data
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Summary

Compensation Review mode is a tool that simplifies the process of assessing fluorescence
compensation. By switching transformations to linear and zooming in on the data, it
becomes a simple task to determine whether a trace line passes through the center of a
distribution. It is best used with single -color controls, but can also be used to review
compensation on an all-color file.
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Creating Reports

When you need to generate reports that contain graphics, text, and results, WinList's
reporting system provides the tools to create multi -page documents with a professional,
polished look. Reports are page layout windows that can contain any number of elements.
These elements can update any time the data you are analyzing changes. Reports can be
exported as PDF files so that you can easily share your analysis results with others whodo
not have access to WinList.

This tutorial takes an in-depth look at the reporting features of WinList. In the process, you
will become familiar with the simplicity and flexibility of reports, and learn how to use reports
in your own analysis protocols.

If you are unfamiliar with opening files and creating histograms with WinList, you
might want to do the WinList Basicstutorial before continuing with this one.

Setup
We'll start by opening a listmode file and creating some histograms and results.

1. Click the Open FCS button on the ribbon bar and navigate to the Samples folder located
in the folder where WinList is installed. Select BCell BM_Tube 003.fcs  from the list and
click Open.

On the PC, you can also drag and drop files from Windows Explorer or My Computer
onto WinList. See Drag and Drop for detalls.

2. When the Create Histograms dialog appears, select CD45 AmCyan in the X Axis list,
SSC-A inthe Y Axis list, and click Add to List . Select CD10 PE in the X Axis list, CD20 APC
in the Y Axis list, and click Add to List . Click OK.
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Create Histograms

1P Histograms 2P Histograms 3P Histograms

X Axis Y Axis

FSC-A FSC-A Choose one or more X and Y

FSC-H FSC-H parameters, then click Add to List.
SSC-A SSC-A

CD22 FITC CD22 FITC Unique combinations of the selected
CD9 PE CDS PE parameters are added to the list.
CD34 PerCP CD34 PerCP

CD10 PE cy7 CD10 PE cy7 In Combinations mode, select

CD20 APC CD20 APC parameters in the X axis list and all
APC-Cy7-A APC-Cy7-A combinations will be created.

CD19 V450 CD19 V450

CD45 AmCyan CD45 AmCyan

Time Time

Add to List [ | Combinations mode
: Resolution:
Histogqrams
CD45 AmCyan vs SSC-A 64 b
CD10 PE cy7 vs CD20 APC
Delete
Up
Down
< >
OK Cancel

3. Use the Contour region tool to create a box around the lymphocytes in the CD45 vs SSC

histogram.
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Contour regions are defined with a bounding rectangle. The contour region
recomputes when data in the histogram changes.

4. Use the cascade gate hotspot in the center of R1 to apply the R1 gate to the CD10 PE vs

CD20 APC histogram.
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5. Click the Q button in the lower -left corner of the CD10 PE vs CD20 APC histogram to
create a QuadsStat region. Adjust the QuadStat and move the associated Results window to a
convenient location on the screen.

& 1:BCell_BM_Tube_003.fcs [Comp]

L = | B [ 52 || L 2010 PE oy vs CD20 APC [G1 =R1] [ |- (o) [
o 7 1.28% 24.44% R
S o : o
3 El Vi
; 3 =
5 h O %
E ] @ Id1: BCell_BM_Tube_003.fcs
1 0B #= | Id2: 17May2021
<35 %7 3 @ |ld Region %Gate MedianX MedianY
97 3 s 7 ~ [R2 141 128 41038 19421.11
I g ] ©, |R3 2683 24.44 4081.93 16046.79
o 1 61 |IR4 819 746 3002 6265
=) % R5 7336 66.82 779242 505.89
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Create the report
Now that we have a simple analysis setup, let's create a report and add some elements to it.

6. Click the New Report button on the ribbon bar to create a new, empty report window.
Move and resize the new window so that you can see the histograms and results windows.

ul
Report

Along the top of the report window is a toolbar containing commands to manage report files
and to add objects to the report. Most of these commands also appear in the context menu
for the report.

Adding histograms to the report

The easiest way to add objects to the report is to drag -and-drop them on the report. Each of
WinList's windows has a drag-and-drop hotspot on the title bar. This is the small icon that
appears on the top left of the title bar.

5,

e

[Fs]
L]
—
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For a detailed explanation of drag-and-drop support, see the Drag and Drop section.

7. Click and hold the mouse on the first histogram's drag -and-drop hotspot, drag it to the left
side of the report page about an inch from the top, and release the mouse button. A copy of
the histogram will appear on the report.

Let's examine the properties of this new object.

8. Double-click on the newly added histogram object on the report. The Edit Histogram
Link dialog is displayed.

Edit Histogram Link

Choose a Data Source and Histogram:

1:BCell_BM_Tube_003.fcs v oK
1:CD45 AmCyan vs SSC-A

2:CD10 PE cy7 vs CD20 APC Cancel
Caption:

Show name and gate ™

Graphic quality:

Normal quality ™
Update options:
Update when histogram changes ™

Transparent background

This dialog allows you to choose the histogram that this report object is linked to. It also has
combo boxes that control the caption style, graphic quality, and how it will update when the
linked histogram changes. You can edit these properties at any time. For now, we will leave
the settings ju st as they are.

9. Click the Cancel button to close the dialog without making changes.

10. Use the same drag-and-drop technique to add the second histogram to the report,
placing the new object below the first one.
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You can always adjust the size and position of objects after you've added them to a
report. Click and drag and object to move it. When it is selected, use the sizing
handles to re-size the object.

Adding results to the report

We could drag-and-drop the results window onto the report in the same manner, but let's
use the report toolbar instead.

11. Click the Results button on the Report toolbar.

%

The Edit Results Link  dialog is displayed. This is very similar to the Edit Histogram Link
dialog, except that it allows us to select a Results window. There is also a Properties button
that edits the font used by this object.

12. Click the OK button to accept the selection and create the object. Drag the new results
object next to the second histogram object. Re -size the results object if it is not large enough
to see all of the results.

@ |1CO10 PE cy7 vs CD20 APC G (R1) 204sm M1 BCell BM_Tube_003.fcill |
L ; Id2: 17May2021

Id Region %Gate MedianX MedianY

R2 141 1.28 410.38 19421.11

R3 2683 24 44 4081.93 16046.79

R4 819 746 30.02 62 65

] 7336 66.82 779242 50589 |

Adding FCS keywords to the report

It is often useful to include on the report information contained in the FCS keywords from the
listmode files that you analyze with WinList. The Keywords object makes it very simple to do
this.

13. Right-click to the right of the first histogram on the report. This will display the report
context menu.
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14. Select Insert Keywords  from the menu. The Edit Keyword Object is displayed. In
the Keyword Groups tree on the left, under File Keywords choose DataSource 1 . Notice
that the Available Keywords list on the right fills with keywords contained in the file.

15. Choose DS1:$CYT in the list and click Add. A new line is added to the Selected
Keywords window at the bottom of the dialog.

Edit Keyword Object

Keyword Groups Available Keywords
Keyword Value A OK
= ColorMode Color by
= DS1:$BEGINANALYSIS 0 Cancel
= DS1:$BEGINDATA 3172
= DS1:$BEGINSTEXT 0
= DS1:$BTIM 15:15:2 | Add h. |
: 43.2,1
FACSCal Properties...
= DS1:$DATATYPE F
= DS1:$DATE 03-JUN- v
P R ~
~OR1 Selected Keywords
g Eg DS1:$CYT: [Root Object/Results/File keyword) (@) gdit
R4 () Preview
@RS
----- [0 System keywords
Update options:
Update when data changes ™

16. Use this same technique to add DS1:$DATE and DS1:TUBE NAME . You many need to
scroll down in the Available Keywords list to locate these keywords. Click OK to add the
Keyword object to the report. Resize and adjust the position to show the content, if
necessary.

Adding a title area to the Master Page

Let's add some text and graphics at the top of the report to make it look more professional.
We'll put these on the "Master Page" of the report so that they appear on all other pages.

Use the Master Page of the report to create header and footer items that should
appear on all other pages of the report.
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17. At the bottom of the report window, click the Master Page tab. There is only one item
on this page to start with, and that is the page numbering object at the bottom of the page.

18. Click the Text tool on the report toolbar to create a new text object.

In the Text field, type CD10/CD20 Report . Click the Font button, select a typeface that
you like, and change the font to size 36. Change the Alignment to Center . Click OK.

Edit Properties for Text
B Text Name Current Value Description oK
Text

‘cmo}cnzo Report ‘ Enter text.

Cancel
Font Font... Choose a font.
Background color... Choose a background color
Transparent [ Enable for a transparent object.
Enable Help...

Alignment | Center | Determines how the text is aligned. |

19. Move the new text obj ect to the top of the report page and stretch it across the width of
the page.

You can change the scaling of the report page by using the Zoom dropdown on the
report toolbar.

20. Click the Rectangle tool on the report toolbar. Position the new rectangle under the title
text, and make it a narrow band that stretches across the report page,.

21. Double-click the new rectangle object to display the Edit Properties for Rectangle
dialog. Choose aFill Color and Border Color that you like and click OK.

22. Now, click the Page 1 tab at the bottom of the report window to see the items from the
master page and page 1. The report should look similar to the one shown below at this point.
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CD10/CD20 Report

W cousamCymn v SSOA Ungued DS1:5CYT: FACSCantoll
. DS1:3DATE: 03-JUN-2008
DS1:TUBE NAME: Tube_003

@1: BCell_BM_Tube_003.fc

1d2: 1TMay2021

|4 Region %Gate MedianX Mediany
R2 141 1.28 41038 12421.11
R3 2883 24.44 4DE1.52 1804879
R4 819 T.48 20.02 6265
RE 7336 6882 7ro2.42 505.89

Adding your own graphics

You can add your own graphics to your reports easily. Open the graphic you
want to add in a graphics program and copy it to the clipboard. Then, activate
the report window and paste the graphic by pressing Ctrl -V or using the right -
click context menu.

Adding a gate legend and impressions

The report can include a legend that explains the colors that are shown in the histograms.
Let's add a gate legend object, and then another text object that will allow us to enter
comments about the analysis.
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23. Right-click on the report page and choose Insert Gate Legend  from the menu. Click
OK in the Edit dialog. Move and size the new object on the report so that it doesn't obscure
other objects.

The Gate Legend object provides a key to the dot colors that appear in the
histograms as well as statistics for each gate population.

24. Right-click in the empty area near the bottom of the page and choose Insert Text from
the menu. Type the word, "Impressions”, and press the Enter key on the keyboard. An Edit
dialog is displayed that allows you to type and view multiple lines of text. Press Enter again,
and type "This analysis shows CD10 and CD20 expression for the selected lymphocytes.™

Impressions
This analysis shows CD10 and CD20 exxpression for selected lymphocytes)|

Type the text, then click OK. oK Cancel

25. Click the OK button in the Edit dialog.

Now, suppose that we want this text object to have a light gray background. There are two
edits to the object's properties we need to make.

26. Click the Background button, choose a light gray color from the color dialog, and click
OK. Next, uncheck Transparent to disable transparency.

27. Click OK again to close the Edit Properties for Text dialog. Stretch the new text object
across the width of the report page.
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CD10/CD20 Report

@ 4 coesnmDiEn e S50A Unguas DS1:5CYT: FACSCantoll
-3 - DS1:SDATE: 03-JUN-2009
DS1:TUBE NAME: Tube_003

@1: BCell_BM_Tube_002.fc

1d2: 1TMay2021

Id Region %Gate MedianX Mediany
R2 141 1.28 41038 12421.11
R3 2883 2444 408192 1804879
R4 819 748 20.02 8285
RE 7338 66882 779242 505.89

@ File: BCell_BM_Tube_002.fx
Populaticn Events %Total %Parent
I Ungated 20000 100.00 100.00

G1 10879 5489 5429

Unclazsified 2021 4810 45.10
Cwerlapped ] 0.00 0.00

Impressions
This analysisshows G010 and CD20 ion for selected phoocytes.

Updating report objects

Now that the report is complete, let's see how it updates when we change something in the
source histograms. The histogram and results objects we added to the report are all set to
update when the data changes.

28. Move the R1 region on the first histogram window. Notice that after the histogram
windows and results update, the objects on the report also update. Similarly, if y ou move the
QuadsStat region, the report will update to reflect the changes.

Histogram and result objects on the report display a symbol in the upper left corner
to indicate whether the obfect is actively linked or not. The symbol for a linked object
/s a green-filled circle. When the object is not linked, the symbol is disappears.
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Suppose that you want to make changes in the histograms and you do rnof want the report to
change. This is easily accomplished by clicking theActive Links button on the report
toolbar.

gt E

\ 40' Active Links

E— Enable active updates for
linked objects

This is a toggle button. In the depressed position, the report objects update automatically,
and when it is not depressed, the objects do not update.

Additional pages

Reports can include any number of pages. The Pages button on the repo rt toolbar displays a
menu of page commands for adding, removing, and navigating pages in the report.

29. At the bottom of the report window, click the <Add> tab. Click OK in the Add Page
dialog to accept the default name for the new page. A new, empty page is displayed on the
report. Notice that the items from the Master Page appear automatically.

Let's use this new page to show a quick way of adding many histograms at o nce. Suppose
that you want to add all of the histograms from a data source to a report. Here's the quick
way to do it.

30. Move the mouse over the drag-and-drop icon for the data source window. Drag the icon
onto the report and release the mouse button. Both histograms from the data source are
added at once. Move them so that they do not obscure the title.

You can navigate to the other report page by pressing the Page Up and Page Down keys on
the keyboard, by clicking the Page tab at the bottom of the w indow, or by using commands
in the Pages menu of the report toolbar.

Saving and exporting the report

When you save a protocol or bundle, the report is automatically saved for you. The report
will be reopened when the protocol or bundle is opened. You can also manually save a report
file to use as a report template for other protocols.
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31. To save the report for use in another protocol, click the Save button on the report
toolbar. Navigate to a location where you want to store the report. Type a name for the
report and click Save.

Notice that the title bar of the report window changes to show the new name you typed in.
Exporting the report to PDF is just as simple.

32. To export the report as a PDF, click the PDF button on the report toolbar. Navi gate to a
location where you want to store the PDF version of the report. Type a name for the PDF file
and click Save.

Summary

Creating a report is a simple process of dragging elements onto a report page or adding
elements using menus. Histograms, reaults, and keyword report objects automatically update
when the source data changes, making the report a great tool for batch processing files.
Reports can contain any number of objects and pages, so that even very large experiments
are easily supported.

See Also:
Report Windows

Report Toolbar

Report Context Menu

Report Page Menu
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Using Overlays

Overlay windows are a great tool for graphically comparing a set of 1P or 2P plots. Offering
different views and a wide variety of graphical options, overlays organize plots - typically
from different files - so that you can easily see the similarities and differences among

them. This tutorial explores how to create overlays and some of the properties you may find
most useful.

If you are unfamiliar with opening files and creat ing histograms with WinList, you
might want to do the WinList Basicstutorial before continuing with this one.

Getting Started
We'll start by opening a listmode file and creating some histograms.

1. Click the Open FCS button on the ribbon bar and navigate to the Samples \AutoPosition
folder located in the folder where WinList is installed. Select autoposition.015  from the list
and click Open.

2. Inthe Create Histograms dialog, select FL2 in the X Axis list and FL1 in the Y Axis
list. Click the Add to List button.

3. Click the 1P Histograms tab in the dialog. ChooseFL2 in the X Axis list and click the
Add to List button.

4. Click OK to close the dialog and display the histograms.
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We're going to look at a series of samples in which the intensity of the marker in FL2
diminishes, and we will overlay the graphics to compare the changes. Let's create two
overlay windows, one for the 1P graphics and the other for 2P graphics.

5. Click the Overlay button on the ribbon bar two times to create two overlay
windows. Move the windows to a convenient location on your screen.

L

Overlay

To add a histogram to an overlay, you simply drag -and-drop the histogram by the icon in the
top left corner of its title bar.

| 2:C010
%,

6. Drag-and-drop the 1P histogram onto the first overlay window, and then drag -and-drop
the 2P histogram onto the second overlay.
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The first element added to an overlay window determines several key properties for the
overlay. The overlay will become a 1P or 2P overlay depending on the type of histogram that
is added. The axis displayed for the overlay is based on the first element, too. Let's add a
couple more elements to each overlay.
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7. Click the Next FCS File button on the ribbon bar and select the next file in the folder:
autoPosition.016 . Click Open to read the file into WinList.

8. Drag-and-drop each histogram onto the associated overlay window to add new elements
for this new data file.

9. Click the Next FCS File button and select autoPosition.017 . Click Open to read the file.

10. Drag-and-drop each histogram onto the associated overlay window. You should now
have 3 elements in each overlay window.
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Editing Overlays

Notice that the 1P overlay has a left-to-right arrangement, while the 2P overlay is a straight
overlaid arrangement. These are the default settings for each overlay type, but they can be
changed. We can also change other properties of the overlay and its elements. Let's
explore.

11. Right-click inside the 1P overlay window and choose Edit from the context menu. The
Edit Properties dialog for the overlay is displayed.

In this first panel of the dialog, we can change settings that affect the overall appearance of
the overlay and some things common to all elements. For example, we could change the
transparency or the line weight of the histograms, the fonts used, or whether to show

grids. This is also where we can select the view of the overlay items.

Let's look at the properties that can be changed on ind ividual elements of the overlay.

12. In the tree on the left side of the Edit Properties dialog, click the first element,
autoposition.015 . The properties for this element are displayed.
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13. Edit the Label so that it reads Time=0h . This label will now be used in the legend for
the first item.

Edit Properties for autoposition.015
Name Current Value Description oK
autoposition.015, FL2

X I Cancel
-3 autoposition.017 ;.abE| I | Time=0h| I| Edit the label for this i
Color . Color... Choose a color for the Apply
Line style Solid + | Choose a line style.
Help...
Filled histograms Enable Fills the histograms wi
Transparency 200 O=transparent..255=0
Line weight 3 v Choose a line weight.

Source: histogram 2 in data source 1

Update when histogram changes [ ]Enable When checked, this ite

14. Select autoposition.016  in the tree on the left, and edit its label to Time=6h
15. Select autoposition.017  in the tree on the left, and edit its label to Time=12h

You can also change the color andline style with this editor. Of special interest is the
Update when histogram changes option. With this option enabled, the element would
update in the overlay any time that the histogram it came from changes - a very useful
option for some or all elements in an overlay. In our example here, however, we will leave
the option unchecked because we want the elements to remain unchanged.

16. Click OK to close the dialog and see the changes.
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Did you notice the small handles on the right side of the a xis in the 1P overlay? They can be
dragged to change the left-to-right perspective. The lower handle moves left and right to
adjust the width of the X -axis. The back handle adjusts up and down to control the tilt of the
arrangement. These handles only appear in Left-to-Right view for an overlay.

Let's take a look at the 2P overlay. Suppose we want to change the order of the elements
that we overlaid so that the first element was in the back of the stack and the last element
was in the front. We do that by dragging elements in the legend at the bottom of the
window.

17. Drag the autoposition.017  element in the legend to the top of the legend and drop
it. It becomes the front element in the stack.

18. Drag the autoposition.015 element to the bottom of the legend and drop it. It
becomes the last in the overlay stack.

Overlays are part of a WinList protocol file, so when you save your protocol, you save the
overlays, too. This means that you can set up overlays as part of your experiments, adding
to them as you work on new samples. Overlays can be copied in high-resolution to the
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clipboard and pasted into other apps. They can also be saved to disk in many popular
graphics formats for use with publications.

See also:
Overlay Windows

Overlay Context Menu
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Using FCOM to enumerate phenotypes

In this tutorial, we'll learn how to use the FCOMparameter to enumerate phenotypes. FCOM
is defined as a calculated parameter function in WinList that analyzes any number of
phenotypes defined by any number of gates. The best way of explaining this function is to
use it. We'll start with a simple example and then discuss how you can extend it in more
powerful ways.

Here is the general concept. We are going to open a listmode file and display a few
histograms. We will set up some gates to identify the positive events for CD4 PE, CD8 PerCP,
and CD3 APC. Then we'll create the FCOM parameter to see the complete phenotype.

Before you begin, make sure you understand the basics of working with WinList, The
tutorial WinList Basicsis a great place to start.

Open a data file

1. Click the Open FCS button on the ribbon bar and navigate to the Samples folder located
in the folder where WinList is installed. Select FCOM_Example.fcs from the list and click
Open.

On the PC, you can also drag and drop files from Windows Explorer or My Computer
onto WinlList. See Drag and Drop for details.

2. When the Create Histograms dialog appears, click Cancel . We will create the
histograms one at a time by drawing them on the data source.

This file does not contain any events with values less than 0, so in this case there is no utility
to using the HyperLog transformation for it. Let's switch over to use the Log transform for all
log-like parameters.

3. Click the Comp button on the ribbon bar to display the Compensation Normalization
Toolbox. Select the Transforms tab, and click the --> Log button. You can close the
Compensation Toolbox at this point.

Creat ing histograms and gates

Next, we'll draw 3 histograms on the empty data source window and gate them
appropriately.

4. Click, drag, and release the mouse on the data source window to define an area where we
want to display a histogram. In the Edit Histogram dialog, choose FSCHeight and Side
Scatter for the X- and Y-Axis respectively, then click OK.
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5. In this new his togram, draw a region around the cells of interest as shown below. You can
use any region type to do this.
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6. Click R1's label to display the cascade hotspot (the red bull's eye in the center of the
region), move the mouse to an empty portion of the data source window, and draw a second
histogram. In the Edit Histogram dialog, select Side Scatter for the X Axis and CD3 APC for
the Y axis, and then click OK.

A new histogram gated on R1 is displayed.
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Did you know that you can apply a cascade gate to any histogram by clicking on the
region’s hotspot and then clicking on the title bar of the histogram you want to gate?
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You can also hold down the Shift key if you want to apply a cascade gate to several

histograms at once.

7. Draw region R2 around the CD3-positive population in the new histogram. Click on the
cascade hotspot for R2, move the mouse onto the data source window, and draw a third

histogram.
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In the Edit Histogram dialog, select CD8 PerCP for the X Axis and CD4 PE for the Y axis,

and then click OK.

8. Finally, draw two more regions: R3 to define the CD4 positives and R4 to define the CD8
positives, as shown in the following picture. Note that we intentionally capture some events

as CD4+CD8+ in this example.

You can choose a different region drawing tool from the histogram toolbar to draw

regions of different shapes.
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Creating the FCOM parameter
OK, now for the fun part. Let's create the FCOM parameter.

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

Parameter

10. Click the Add button in the Edit Calculated Parameters dialog to add a new parameter.

Let's choose an example equation from the Functions list box.

11. Select (FCOM(G1,G2,G3)+0.5)*1024/8+FRND(10) from the list of example
equations.

We need to edit this example equation to use gates G2, G3, and G4.

12. Edit the equation so that it reads (FCOM(G2,G3,G4 )+0.5)*1024/8+FRND(10). Type
FCOM in the Name edit box.

79



Using FCOM to enumerate phenotypes

Edit Calculated Parameter

Equation:

Functions:

Transform:

Source;

Measurement Name:

FCOM

OK

Second Measurement Name:

Type an equation or select an example from the list.

Cancel

(FCDMIG2,G3,G4)+0.5 r‘1024f8+FRND(10)|

All functions and examples

pi/p2

FTIM(1024)
FSNE(P1,P2,P3,P4,P5,P6,G0,50,2)
FCEN(P1,P2,P3,P4,P5,P6,G0,200,2)

(FCOM(G1,G2,G3)+0.5)*1024/8+FRND(10) |
2] N ' 2

FCOM(G1,G2,G3) Phenotype function
Enumerates phenotypes based on 3 gates.

Linear v Resolution: | 1024

Compensated data

Help

This equation looks more complicated than it really is. The FCOM function can have any
number of gates as arguments. The way it works is described in the reference section of the
manual. Here is how it works with our example. Using the 3 gates "G2, G3, G4" as the
arguments for our FCOM, there are 8 possible classifications for each event in the listmode
file. An event can be negative for all gates, positive for all gates, or some other combinatio n.
The table below shows the possible FCOM values for the G2, G3, and G4 gates.

G2

G3 G4 FCOM
Value
- - 0
- - 1
+ - 2
+ - 3
- + 4
- + 5
+ + 6
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FCOM converts gate combinations to a single number identifying the phenotype. The more
gates in the expression, the more possible combinations there are. The rest of the equation
spreads the populations so that we can visualize them more easily on a histogram display.

13. Click OK to close the Edit Calculated Parameter dialog, and click OK again to close
the Edit Calculated Parameters  dialog.

WinList creates the new, calculated, listmode parameter that can be used like any other
parameter in the listmode file. Let's create a histogram to see what it looks like graphica lly.

You can use FCOM parameters in 1P, 2P, and 3P histograms. You can plot it against
another parameter in the listmode file to see the phenotype as a function of that
parameter.

14. In an empty portion of the data source window, draw a new histogram with the mouse.
We want to make this window wide, so hold down the Alt key as you draw the

histogram. When you release the mouse, the Edit Histogram dialog is displayed. ChooselP
for the histogram type, and choose the last parameter in the list, FCOM, for the X Axis. Click
OK.

Edit Histogram

Name: ‘FCOM ‘ ID:‘ 4 ‘ [ ]Remote
Remote...
Type: @®@1P (2P (3P
Parameter Resolution

X Axis: |FCOM N v |[256 v Gate...
Y Axis: CD3 APC 256 Subtract...
Z Axis: |[MIG FITC 256 Graphics...

OK Cancel Help...

This new histogram has distinct peaks representing the eight possible states for events
evaluated by gates G2, G3, and G4. The leftmost peak represents events outside of all three
gates, the triple -negative events. The next peak contains events that are in G2 but not in G3
or G4. The last peak represents triple-positive events in all gates.

Statistics
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WinList makes it easy to get statistics for each phenotype and to see each distribution in the
context of other histograms. To do this, we'll use the Create Region Array feature to create a
set of regions and results.

16. From the Insert tab of the ribbon bar, click the Region Array button. Click the
checkbox labeled Create a region array for the FCOM peaks . This is a specia option that
only appears when the active histogram contains an FCOM parameter.

O -Ais
@:Ereate a reqion array for the FCOM peaks.)
Mumber of regions; 8 Enter the numb

The FCOM Region Array Options  dialog appears. This dialog allows you to turn on color
gating based on the FCOM peaks, and to choose the colors used for those gates. It also
allows us to name the gates to make it easier to identify phenotypes.

17. Type 3inthe G2 alias edit box, 4in the G3 alias edit box, and &in the G3 alias edit
box.

FCOM Region Array Options

Name Current Value Description 0K
Color by Gate Hierarchy Enable Use these regions for coloring.
Gate colors Colors... Choose the colors to use for gating. Cance!
Gate Aliases
G2 alias 3 Enter a name for gate G2.
G3 alias 4 Enter a name for gate G3.
G4 alias 8 Enter a name for gate G4.

18. Click OK to close the dialog. Click OK again to close the Create Region Array dialog.

WinList creates 8 regions and positions them on the FCOM peaks. The regions are labeled to
show the phenotypes. A result window shows the statistics for each peak, along with the
phenotype labels. Each popuation is color-coded in the histogram to make it easy to identify
the phenotype.
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Extending this system

Since the FCOM parameter can take any number of gates, you could look at all the

combinations of four gates (16 combinations) or more. You can create more than one FCOM

parameter, each with the phenotype of a different set of gates, and then display a 2P

histogram of the two FCOM parameters. You can even save the FCOM parameter into a new

FCS file using the Save Data Source option in the File menu

See Also:

Enhanced Proliferation Analysis

FCOM Background and Usage
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Population Identification with Cen -se'andt -SNE

A challenging aspect of modern cytometry is in how we deal with ever -increasing numbers of
measurements and markers. New instruments provide us with more colors so that we can
learn more about the cells we analyze. Traditional analysis strategies with 2P plots and gates
become tedious, if not impossible - there are just too many combinations of markers to
consider. This is not a problem unique to cytometry data, and several methods have been
proposed which do a pretty good job of addressing the challenges of high-dimensional data.

In 2008, Laurens van der Maaten and G.E. Hinton proposed a method for visualizing high-
dimensional data called t-SNE . The name means "t-Distributed Stochastic Neighbor
Embedding", and the method does a great job of reducing dimensionality to 2 or 3
dimensions. At the same time, the commonality of similar data points is preserved, making it
a great tool for cytometry data. You can read more about this method on van der Maaten's
web site: lvdmaaten.github.io/tsne .

Verity Software House introduced a significant new dimensionality reduction algorithm

derived from t-SNE calledCen-se' in 2019 (Bagwell, et al, Improving the t -SNE Algorithms

for Cytometry and Other Technologies: CenS e Z  Ma).CpnisnegZ ( Cauchy Enhanced
Nearest-neighbor Stochastic Embedding) corrects several issues with the t SNE routine and

provides better resolution of populations, along with greatly enhanced performance.

WinList has integrated t-SNE and Cense' algorithms as calculated parameters, making it easy
to generate these plots and explore your data. Let's take a look at how to do this with an
example file acquired on a Fluidigm Helios instrument with 48 measurements.

Before you begin, make sure you understand the basics of working with WinList. The
tutorial WinList Basicsis a great place to start.

Open the FCS file

1. Click the Open FCS button on the ribbon bar and navigate to the Samples folder located
in the folder where WinList is installed. Select Helios1.fcs from the list and click Open.

2. In the Create Histograms dialog, switch to the 1P Histogr ams tab and select the CD4,
CD8, and CD3 measurements. The full names for these are 143Nd_CD4, 144Nd_CDS8, and
150Nd_CD3. With these selected, click OK.
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Create Histograms

X Axis

115In_Dead
191Ir_DNA1
193Ir_DNA2
175Lu_HLADR

/T142Nd_CD19
144Nd_CD8
146Nd_IgD

148Nd_CD11c
150Nd_CD3

7

rOffset
208Pb
Residual
1475m_CDB85j
149Sm CDi6

1P Histograms |2P Histograms 3P Histograms

Choose one or more parameters from
the list, then click Add to List.

Add to List

Histograms

OK Cancel

Resolution:
256 M

Delete
Up

Down

Create the Cen -se'andt -SNE parameters

Next, we want to create the Cen-se' and t-SNE calculatedparameters. To do this, we use
the Add Parameter feature of WinList.

3. Click the Add Parameter

Parameter

button on the main ribbon bar.
in the data source and choose Add Parameter from the context menu.

Alternatively, you can right-click

4. Click the Add button in the Edit Calculated Parameters dialog to add a new parameter.
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Let's choose an example equation from the Functions list box. The function we're looking for
is actually FSNE as opposed to t-SNE. All WinList function names start with the letter F and
have a total of 4 letters, so #-SNEbecomes FSNE

5. Select FSNE(P1,P2,P3,P4,P5,P6,G0,50,2) from the list of example equations. This will
get us started.

------ Examples ------ A
(FCOM(G1,G2)+0.5)*12000/4+FRND(10)
(FCOM(G1,G2,G3)+0.5)*12000/8+FRND(10)
(FCOM(G1,G2,G3,G4)+0.5)*12000/16+FRND(10)

p1/p2
FTIM(12000
FCEN(P1,P2,P3,P4,P5,P6,G0,200,2) v

The function has 3 important parts to it. The first part is the list of parameters that we want
t-SNE to evaluate. This can be any number of parameters , starting with P1, separated by
commas:

FSNEP1.P2.P3.P4.P5P6 ,G0,50,2)

After the parameters, there is a gate number in the expression. This gate is used to filter
the events that t -SNE evaluates. For example, you might have a gate the selects
lymphocytes that you want to filter the events on.  For no gate, we enter GO.

FSNE(P1,P2,P3,P4,P5,P60,50,2)

You probably will not edit the last two arguments to the FSNE function. They relate to
"perplexity" and the number of dimensions to return. Perplexity sets the number of effective
nearest neighbors, which has a default value of 50. The number of return dimensions should
be 2.

FSNE(P1,P2,P3,P4,P5,P6,GED ,2)

Let's edit the example equation so that it suits our data file. This is easy to do with the
Choose button that appears next to the Equation edit box.

6. Click the Choose button.
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Edit Calculated Parameter

Measurement Name: t-SNE_1 OK

Second Measurement Name: t-SNE_2 Cancel

Type an equation or select an example from the list.

Equation: | FSNE(P1,P2,P3,P4,P5,P6,G0,50,2) Choojg. ]

Functions:  All functions and examples o

The Selectt-SNE Parameters dialog is displayed, showing two lists of parameters. The
Available list on the left contains parameters we have not included, and the Selected list on
the right contains those that we have added. To move an item from one list to the othe r, you
simply click the item.

7. Remove P1, P2, P3, and P4 from the Selected list by clicking each one.

8. In the Available list, click p7, p8, p9, pl10, pl11, pl18, p21, p25, p26, p27, p28, p31,
p36, p37, p38, p46, and p47 to add them to the Selected list. The dialog will look
something like this when you are finished.

Select t-SNE Parameters x

Available Selected

P30 148Nd CD1ic ~ | |P5 162Dy_CD45RA ~
P32 Offset Pe 1e4Dy_CD20

P33 208Pb P7 166Er CD33

P34 Residual P8 167Er CD28

P35 1475m_CD85j P9 168Er_CD24

P39 120Sn P10 170Er CD161

P40 159Tb_CXCR3 Pi1 151Eu_CD38

P41 169Tm_ICOS P18 160Gd_CCR7

P42 131Xe P21 113In_CD57

P43 171Yb_TCRgd P25 175Lu_HLADR

P44 172Yb PD-1 P26 142Nd _CDi9

P45 173¥b_CD123 P27 143Nd_CD4

P48 Time P28 144Nd CD8

P1 190BCKG P31 150Nd_CD3

P2 138Ba P36 149Sm_CD1i6

P3 140Ce_Bead P37 1525m_CD27

P4 Center v | P38 1545m_CD14 v
Click an item to add or remove it. All None OK

9. Click OK to close the dialog.
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The Equation field in Edit Calculated Parameter will now contain this expression:

FSNE(p5,p6,p7,p8,p9,p10,p11,p18,p21,p25,p26,p27,p28,p31,p36,p37,p 38.p
46,p47,G0,50,2)

Edit Calculated Parameter

Measurement Name: t-SNE_1 OK

Second Measurement Name: t-SNE_2 Cancel

Type an equation or select an example from the list.

Equation: FSNE(PS,PG,P?,PB,P9,P10,P11,P18,P21,P25,P26,P2?,P28,P31,P36,P37,FI Choose...

Functions:  |All functions and examples | 57

------ Examples ------ A
(FCOM(G1,G2)+0.5)*12000/4+FRND(10)
(FCOM(G1,G2,G3)+0.5)*12000/8+FRND(10)
(FCOM(G1,G2,G3,G4)+0.5)*12000/16+FRND(10)
pl/p2

FTIM(12000
FSNE(P1,P2,P3,P4,P5,P6,G0,50,2

FCEN(P1,P2,P3,P4,P5,P6,G0,200,2) v

FSNE(P1,...) t-Distributed Stochastic Neighbor Embedding
List parameters, one gate, perplexity(50), and return dimensions.

Transform: |Linear ~ | Resolution: ‘54 M

Source: Compensated data 2 Help

We are passing 19 ungated measurements to t-SNE and getting 2 dimensions in return. The
measurements are CD45RA, CD20, CD33, CD28, CD24, CD161, CD38, CCR7, CD57, HLADR,
CD19, CD4, CD8, CD3, CD16, CD27, CD14, CD56, and CD25. Waill leave the gate at GO,

and perplexity and dimensions at 50 and 2, respectively.

10. Click OK to closed the Edit Calculated Parameter dialog.
Next, we'll use the same process to add Cen-se'.

11. In Edit Calculated Parameters dialog, click the Add button again to add another
parameter.

This time the function we're looking for is FCEN for the Cen-se' algorithm.
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12. Select FCEN(P1,P2,P3,P4,P5,P6,G0,200,2) from the list of example equations.

------ Examples ------ A
(FCOM(G1,G2)+0.5)*12000/4+FRND(10)
(FCOM(G1,G2,G3)+0.5)*12000/8+FRND(10)
(FCOM(G1,G2,G3,G4)+0.5)*12000/16+FRND(10)
p1/p2
FTIM(12000)

FSNE(P1,P2,P3,P4,P5,P6,G0,50,2
FCEN(P1,P2,P3,P4,P5,P6,G0,200,2 v

FCEN(P1,...) Cauchy Enhanced Nearest-neighbor Stochastic Embedding
List parameters, one gate, nn(200), and return dimensions.

The function is almost identical to the FSNE function. It starts with a list of parameters and
then a gate. Next is the number of nearest neighbors, which is 200 by default. The last
argument is always set to 2.

13. Click the Choose button. We'll select the same measurements that we used for the
FSNE function.

14. Remove P1, P2, P3, and P4 from the Selected list by clicking each one.

15. In the Available list, click p7, p8, p9, p10, p11, pl18, p21, p25, p26, p27, p28, p31,
p36, p37, p38, p46, and p47 to add them to the Selected list.
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Select Cen-se' Parameters x

Available Selected

P23 191Ir DNA1 ~ | |P5 162Dy CD45RA ~
P24 193Ir DNA2 P& 164Dy_CD20

P29 146Nd_IgD P7 166Er_CD33

P30 148Nd_CD11c P8 167Er_CD28

P32 Offset P9 168Er_CD24

P33 208Pb P10 170Er_CD161

P34 Residual Pii 151Eu CD38

P35 147Sm_CD85j P18 160Gd_CCR7

P39 120Sn P21 113In_CD57

P40 159Tb_CXCR3 P25 175Lu_HLADR

P41 169Tm_ICOS P26 142Nd_CD19

P42 131Xe P27 143Nd_CD4

P43 171Y¥b_TCRgd P28 144Nd _CD8

P44 172Yb_PD-1 P31 150Nd_CD3

P45 173Yb_CD123 P36 149Sm_CD16

P48 Time P37 152Sm_CD27

P1 190BCKG v | |P38 154Sm_CD14 Vv
Click an item to add or remove it. All None OK

16. Click OK to close the dialog.

The Equation field in Edit Calculated Parameter will now contain this expression:

FCEN(p5,p6,p7,p8,p9,p10,p11,p18,p21,p25,p26,p27,p28,p31,p36,p37,p38,p
46,p47,G0,200,2)
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Edit Calculated Parameter

Measurement Name: Cen-se_1 OK

Second Measurement Name: Cen-se_2 Cancel

Type an equation or select an example from the list.

Equation: FCEN(PS5,P6,P7,P8,PS,P10,P11,P18,P21,P25,P26,P27,P28,P31,P36,P37,F Choose...

Functions: Al functions and examples ™

------ Examples ------ A
(FCOM(G1,G2)+0.5)*12000/4+FRND(10)
(FCOM(G1,G2,G3)+0.5)*12000/8+FRND(10)
(FCOM(G1,G2,G3,G4)+0.5)*12000/16+FRND(10)
pi/p2
FTIM(12000)

FSNE(P1,P2,P3,P4,P5,P6,G0,50,2
FCEN(P1,P2,P3,P4,P5,P6,G0,200,2 v

FCEN(P1,...) Cauchy Enhanced Nearest-neighbor Stochastic Embedding
List parameters, one gate, nn(200), and return dimensions.

Transform: | Linear ~ | Resolution: ‘54

Source: Compensated data > Help

17. Click OK in the Edit Calculated Parameter dialog. We now have two new calculated
parameters.
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Edit Calculated Parameters X

Name Equation
t-SNE_1 FSNE(PS5,P6,P7,P8,P9,P10,
Cen-se_1  FCEN(PS5,P6,P7,P8,PS,P10,
<

Add Delete Edit...

OK

Open...

Save...

Help...

18. Click OK in the Edit Calculated Parameters dialog.

The program will begin to calculate the new parameters. Depending on your computer, this
might take a few moments to a few minutes.

Computing Cen-se_1.. 13%

Click to stop

Computing t-SNE_T1...

Click to stop

10000 3:150Nd_CD3

Let's create 2P plots that will display the Cen-se' and t-SNE parameters.

19. On the Insert tab of the ribbon bar, click the Dots button to add a dot plot to our
layout. Move it and size it to your liking. You may want to increase the Dot size to 5 and
change Dot order to Low frequency on top

helpful for t -SNE plots.

in the Edit Graphics dialog. These settings are

20. Change the X-axis to display t-SNE_1 and the Y-axis to show t-SNE_2.
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When the t-SNE function finishes computing, you should see aplot similar to this:
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] v
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57
.
3
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BRE) t-SNE_1

21. Right-click in the new t-SNE plot and chooseClone from the context menu.

BC #

40

Copy
Clone
Clone%rith regions

20

g_

t-SNE_2

Edit...
Graphics...

-20

Transformations...

This creates a copy of the t-SNE plot, which we can modify to show the Cen-se'
measurements.

22. Change the X-axis to display Cen-se_1 and the Y-axis to show Cen-se_2.
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Population Identification with Cen-se' and t-SNE
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In both plots, we can see some distinct groups of events and some continuous distributions,
but we have no idea what they mean. How does this help us understand our data? Well, it's
always useful to start with something we kno w. Let's see where the CD3, CD4, and CD8 cells

are in this plot.

Using other plots to understand Cen

-se'andt -SNE

Our workspace has 5 plots on it: 1P plots for CD3, CD4, and CD8, and 2P plots for +t SNE and
Cense'. Let's put some regions on the 1P plots to see where the positives are the 2P plots.

23. Draw a region on the CD3 positive events in the 1P plot, and observe where they fall in

the t-SNE and Cense' plots.

94



WinList_10.1_User_Guide

100

[
14|20 20>
| « |EF £

=TI

0

102
143Nd_CD4

0

t+-8NE_2
Cen-se_2

-20

40

0
el b b b g b
TR N B AR SN A SN O B A OO IO |

-80

-20 -10 0 10 20 30
Cen-se_1

w
o

24. Draw a region on the CD4 positive events in the 1P plot and notice where they are in the
t-SNE and Cense'.
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25. Draw region on the CD8 positive events. This should account for most of the remaining
portion of the CD3 events in t-SNE and Cense' plots.
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So we can see event coloring and gating in t-SNE and Cense' and figure out what the
different populations relate to. Since these plots can change shape and location from file to
file, this is always a good way to get started. It provides a backbone of information to help
relate the plots to what we know about our data.

Using Cen -se' and t -SNE to understand other plots

The most exciting part of t -SNE and Cense' is that they reveal populations detected in multi -
dimensional space. What can we learn if we draw a region around one of those
populations? Let's find out.

26. On the Insert tab of the ribbon, click the Multiple button to display the Create
Histograms dialog. Add 2P histograms for these markers:

164Dy _CD20 vs 142Nd_CD19
162Dy_CD45RA vs 175Lu_HLADR
154Sm_CD14 vs 166Er_CD33
149Sm_CD16 vs 174Yb_CD56
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Create Histograms

1P Histograms 2P Histograms 3P Histograms

X Axis Y Axis

Residual ~ | [120Sn A | Choose one or more X and Y
147Sm_CD85j 159Tb_CXCR3 parameters, then click Add to List.
169Tm_ICOS

152Sm_CD27 131Xe Unique combinations of the selected
154Sm_CD14 171Yb_TCRgd parameters are added to the list.
120Sn 172Yb_PD-1

159Tb_CXCR3 173Yb_CD123 In Combinations mode, select
169Tm_ICOS parameters in the X axis list and all
131Xe 176Yb_CD25 combinations will be created.
171Yb_TCRgd Time

172Yb_PD-1 t-SNE_1

173Yb_CD123 t-SNE_2

174Yb_CD56 Cen-se_1

176Yb_CD25 Cen-se_2

Time v v

Add to List [] Combinations mode

Histograms Resolution:
"164Dy_CD20 vs 142Nd_CD19 64 v
162Dy_CD45RA vs 175Lu_HLADR

154Sm_CD14 vs 166Er_CD33 Delete
1495m_CD16 vs 174Yb_CD56
E Up

Down
< >
OK Cancel

27. Click OK to create the histograms. Arrange the histograms to your liking.

We'll use the Cense' plot to explore the additional populations.

28. Draw a region on the Cen-se' plot around the population in the left top of the plot.
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The events that light up are CD20+ CD19+ CD45RA+ and HLADR+. They are probably
mature B-cells. We can also see where they fall in the t-SNE plot.

29. Move or redraw the region over the population in the top center.
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We see the CD14+ CD33+ HLADR+ events light up, making these likely to be monocytes.

30. Finally, redraw the region around the remaining large distribution on the plot.
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These are probably NK cells, as they are CD16+ CD56+ CD45RA+.

If you want to see the region events more dramatically in the other plots, you can
right-click the region label and choose Highlight events in R4

We're only displaying a few histograms in this tutorial to make the point, but you can see the
power of the t-SNE and Cense' functions. They are good at finding related events and
allowing us to see what they have in common by looking at the markers in our sample. As
you probe the islands of events in Cen-se and t-SNE plots and see where they fall in other
plots, you'll find some surprises and confirm some things that yo u already know.

Summary

WinList includes powerful Cense and t-SNE functions that take high-dimensional data and
flattens it into 2 -dimensional space so that it can be visualized in conventional 2P plots. Cen
se'is computed using the FCEN calculated @mrameter, and FSNE is WinList's implementation

of t-SNE. You can display the measurements created by the functions as 2P plots that work
just like any other 2P plots.
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Sticky Regions and Magic Contours

You can probably think of cases where you wanted to have a set of regions sharing common
vertices so that they fit perfectly together . It is difficult to create regions that do that,
especially if you also want to be able to make adjustments. WinList simplifies this task with
its ability to create "sticky regions" quickly and easily. It allows you to stick regions together,
and just as easily to unstick them.

Similarly, there are times when you want a region to adjust its size and shape based on the
data beneath it. For example, as you read a new file into an analysis setup, it would be
really helpful if the lymphocyte gate would auto-adjust to the new distribution. The "magic
contour" region in WinList does exactly this.

This short tutorial will introduce these new region capabilities so that you can add them into
your own analysis protocols.

If you are unfamiliar with opening files and creating histograms with WinList, you
might want to do the WinList Basicstutorial before continuing with this one.

Open the FCS file
1. Click the Open FCS File button on the ribbon bar.

2 3

Open
FCS

2. In the File Open dialog, navigate to the Samples folder located in the folder where WinList
is installed. Select the BCell BM_Tube _001.fcs and click Open.

3. In the Create Histograms dialog, add FSC-A vs SSC-A and CD38 vs CD 10 histograms
and click OK.

Create a contour region

4. Click the title bar of the FSC vs SSC plot to activate it, the click the Contour region  tool
in the histogram toolbar.
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5. Click and drag to draw a box around the low SSC-A events. When you release the mouse,
a contour region will be created from the data within the box you drew.

L. 1:FSC-A vs SSC-A [Ungated] | = | E |ptim
Ly

R P®#[To 00

1 4

[
n 500 1000 1500 2000 2500
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If you move the region (by dragging the label), the contour region will recompute on the
data in the new location. Sometimes the resulting contour does not change because the
bounding box contains the same probability distribution. For example, in the illustration
above, moving one of the left handles to the left would not change the contour.
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6. Right-click the region label and choose Edit Properties . The properties that relate to the
contour region are grouped together. Edit the Contour Probability  to be 0.95 and click
OK.

Name Current Value Description

Show Name Enable Show the region name in the label.

Show Alias ] Enable Show the region alias in the label.

Alias R1 Edit the alias for the region.

Statistic Percent gated v Choose a statistic to display in the label.

Line color . Color... Click to change color

Line weight 0 -~ Line weight for regions.

Allow delete Enable Allow or prevent the region from being deleted.
Contour Region

Contour Probability 0.95 The probability level of the contour region. (0.01 to 0.99)

Smoothing 3 v Smoothing for the contour.

Show resizing handles ] Enable Display resizing handles when region is active.

Auto-positioning
Auto-position ] Enable Automatically move region with data.

Auto-position methed | Center on region median ~ | Choose to method to auto-position.

X Percent 10.00 Enter the X percent to include. (1.00 to 99.00)

Y Percent 10.00 Enter the Y percent to include. (1.00 to 99.00)

The contour on the histogram will get a little bigger as a result of the edit, encompassing
95% of the events inside the contour region's bounding box.

Create sticky regions

4. Click the title bar of the CD38 vs CD10 plot to activate it, the click the Freehand region
tool in the histogram toolbar.
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Let's create 3 adjacent regions in this plot using the point and click technique.

5. Click and hold the mouse for a second next to the CD10+ CD38- population, then release
the mouse button. Move and click the mouse to define 6 or 7 points to surround the
population, clicking back on the first point to close region R2.

6. Right click the region label and choose Show Vertices
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7. Click and hold the mouse for a second next to the CD10- CD38 dim population, then
release the mouse button. Move and click the mouse to define points in the region, and
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make sure to click on top of the vertices at the bottom of R2 . Click on the first point
of R3 to finish the region.

8. Right click the region label and choose Show Vertices
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9. Click and hold the mouse for a second next to the CD101 CD38+ population, then release
the mouse button. Move and click the mouse to define points in the region, and make sure
to click on top of the vertices at the top of R3 . Click on the first point of R4 to finish
the region.

10. Right click the region label and choose Show Vertices
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So at this point, we have a set of adjacent regions that are completely independent of one
another. If you move a region or common vertex, the other regions will be
unaffected. We're about to change that.

Make it "sticky"
11. Right click the R2 region label and choose Stick to Neighbor Regions
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Create Results

104

Highlight events in R2

Color events in R2 only

CD10 PE cy7

i~ Show Resize Handles
i v Show Vertices

103
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Conform to Other Regions

-102102

Region Links...

Q | 3D CI Delete

A toast message will display indicating that 3 connections were made.
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12. Repeat this for regions R3 and R4.

Now your regions are dependent on one another. The common vertices are truly common:
when you move a common vertex, all regions that share the vertex will be affected. Try it
out.
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If you move one of these regions (by the region label), the regions sharing vertices will be
pulled to stay connected. You can also move individual vertices, and the connected vertices
will move with them. This is a great tool for making sure that you single -count events and
maintain adjacency even as you make adjustments to the regions.

Summary

This tutorial introduced the contour region and sticky regions. Contour regions are dynamic:
they recompute the region whenever the data beneath them changes. They are a perfect
tool for parts of your analysis where you want to reduce subjectivity in region placement and
size, because they are computed based on probability.

Sticky regions make it possible to create a set of adjacent regions that maintain adjacency
even if you move one region, or a vertex of a region.
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Kinetic Analysis with Excel

This tutorial will introduce kinetic analysis of calcium flux experiments using WinList and
Microsoft Excel. The first section of the tutorial shows how this can be done manually by
copying results from WinList into a special Excel worksheet designed for kinetics. At the end
of the tutorial, we will show how the process can be automated with a WinList macro and an
Excel Visual Basic script.

In order to perform this tutorial, you need WinList and Microsoft Excel installed on your
computer. You will also need sample files that can be found in WinList's Samples\Kinetics
folder.

Set up Excel
1. Start Microsoft Excel.

2. From Excel's file menu, choose Open. Navigate to the folder in w hich WinList is installed,
and into the Samples\Kinetics folder. Select the file WinListKinetics.xls

3. Click the Open button.

W
) WinListKinetics.xls [Read-Only] [Compatibility Mode] o E =
A B E D E F G H J K L I
1 KINETIC WORKSHEET FOR CALCIUM DATA FROM WINLIST
2
3 .
4 Ca++ concentration %responders
5
6
7 350 80.00
> 70.00
: 300 S w 50001 Ve P
10 g =0 + Yo g 0 'W’M,p“: 1
n = P ™ * S 40.00 4
12 F < 2 3000
13 T 150 = 200
i 10.00
100 | 0.00 |
1; 0 100 200 300 400 500 0 100 200 300 400 500
17 time (seconds) time (seconds)
18
19
g? v o v <= Click to import AllCells. TXT and NonResponders. TXT from the folder this worksheet is in
22
23 RESULTS RESULTS Kinetic
24 FOR ALL CELLS: FOR NON-RESPONDERS: Calculations|
25 Paste here == [ld1: calcium sample file fcs Paste here == [ld1: calcium sample file fcs
26 1d2: 17Nov2010 Id2: 17Nov2010
27 Id %Gate geoMeanX geoMeanY Id %Gate geoMeanX  geoMeanY Yresponders
28 R1 6.34 3.95 22341 R50 292 3.83 124.71 53.94
29 R2 6.75 14.76 227 55 R51 3 14.73 131.44 5393
30 R3 6.85 24.83 229.99] R52 3.07 24.96 129.54 5518
31 R4 6.54 3499 224 67| R53 309 35.01 128.21 52.75
32 RS 6.39 44.61 230.11 R54 298 44.73 1313 53.36
33 R6 281 546 219.19] R55 143 54.48 136.25 4911
34 R7 2458 64.88 211.69] R56 1.37 64.94 1405 44.08
35 R8 23 75.02 20571 R5T 129 75.12 1351 43.91
36 R9 24 84.91 203.55] R58 1.36 84.91 132.67 4333
37 RN 235 a4 71 209 12| R&q 1136 a4 81 142 11 49 85 S
4 4 » M| caworksheet %3 [14 [0

You may need to adjust the macro security settings in Excel to enable macros in this
worksheet. Talk with your IT specialist to determine if this is appropriate for your
institution.
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This worksheet contains two charts, one showing calcium concentration for all cells, and a
second showing the calcium response of responder cells. The charts plot data from two sets
of results pasted from WinList. You will be pasting new results into this worksheet to update
the charts with your analysis of a sample file.

If Excel displays a security warning, you will need to choose to Enable Content in order for
the sheet to work properly.

Set up WinList

4. Start WinList, and click Open FCS on the ribbon bar. The Open FCS File dialog is
displayed.

5. Navigate to the folder in which WinList is installed, and into the Samples\Kinetics folder.
Select the file calcium sample file.fcs , and click the Open button.

The Create Histograms dialog is displayed. We want to create fwo copies of Time vs.
F32-Ratio at a resolution of 1024 channels.

6. Set the Resolution dropdown list to 1024 .

7. Select Time in the X Axis list, F32-Ratio in the Y Axis list, and then click Add to List two
times. You should see two entries in the Added Histograms list. Click OK to close the
dialog and display the histograms.
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Create Histograms

X Axis

1P Histograms 2P Histograms 3P Histograms

FSC-Height
SSC-Height
FL1-Height
FL2-Height
F32-Height
FL4-Height

P2Pate
Time (1024.00 sec i

Choose one or more X and Y
parameters, then click Add to List.

Unique combinations of the selected
parameters are added to the list.

In Combinations mode, select
parameters in the X axis list and all
combinations will be created.

[ ] Combinations mode

Histograms

Time (1024.00 sec) vs F32-Ratio
Time (1024.00 sec) vs F32-Ratio

Resolution:
| 1024 M

Delete

up

Down

We need to display all dots, and turn off conto urs if they are enabled.

8. Right-click the mouse on one of the histograms.

9. From the popup menu, choose Graphics . Select Dots in the tree on the left and make
sure Dots are enabled. Check the Show all dots option. Select Contours in the tree and
make sure that the Contours property is disabled. Scroll to the bottom of the property list and
check Apply to All . Click OK to apply the changes to both histograms.

110



WinList_10.1_User_Guide

=% 1:calcium sample file.fcs

L. 1:Time (1024.00 sec) vs F32-R... {mem|nElw|Edm | Lo 2:Time (102400 seq) vs F32-R. | = | @ | R |

100

800

1 4|20804 9000
F32-Ratio

o8
4‘.—6(0
4
o
g
g
o
(o]
o~
D||||||||||I||||I||||I||||I DI|||||||||I||||I|||||||||I
a 200 400 600 800 100C o 200 400 600 800 100C
Q 3D Time (1024.00 sec) Q 3D Time (1024.00 sec)

Create regions and results

Next, we need to create a set of regions on each histogram t o provide statistics on the
kinetics. In the histogram on the left, we will gather statistics about all cells, and in the right
histogram, we will look at statistics for a subset of cells. We will use the Create Region Array
option to simplify the process of creating 48 adjacent regions on each histogram.

10. Click the title bar of the histogram on the left to activate it. From the Insert tab on the
ribbon bar, click Region Array

We want to create 48 regions on the X-axis, each one being 10 channels wide.

11. In the On X-Axis group, enter 48 for the Number of regions . Enter O for Starting at
and 480 in the Ending at edit box. Click OK.
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Create Region Array

Options

. OK
Create a results window
Total regions to create: 48 Cancel
On X-Axis
Number of 48 Enter the number of regions in the X direction.
Starting at: 0 Enter the left edge of the first region.
Ending at: 480 Enter the right edge of the last region.
Space between: 0 Spacing (% of X scale).
On Y-Axis
Number of 1 Enter the number of regions in the Y direction.
Starting at: -1.02 Enter the bottom edge of the first region.
Ending at: 1024 Enter the top edge of the last region.
Space between: 0 Spacing (% of Y scale).

After a moment or two, a results window containing results for the 48 regions will appear.
We need to choose the statistics to display.

12. Right-click on the results window and choose Edit from the context menu. Enable the
following options, and disable all others.

ID Field1
ID Field2
Percent Gated
MeanX
MeanY
Use Geo Mean
Use Robust SD
Fields in Columns
Click OK to close the dialog.

You can set the preferences for the results that you want in a new results window by
clicking the Save As Preference button in the Edit Results dialog.
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Next, we will repeat the process for the second histogram. Thi s time, however, we will create
slightly different regions.

13. Click the title bar of the histogram on the right to activate it. From the Insert tab on the
ribbon bar, click Region Array .

14. In the On X-Axis group, enter 48 for the Number of regions . Enter O for Starting at
and 480 in the Ending at edit box. Inthe On Y-Axis group, enter 250 for the Ending at
edit box. These regions will capture the non-responders. Click OK.

Create Region Array

Options

- OK
Create a results window
Total regions to create: 48 Cancel
On X-Axis
Number of 48 Enter the number of regions in the X direction.
Starting at: 0 Enter the left edge of the first region.
Ending at: 480 Enter the right edge of the last region.
Space between: 0 ) Spacing (% of X scale).
On Y-Axis
Number of 1 Enter the number of regions in the Y direction.
Starting at: -1.024 | Enter the bottom edge of the first region.
Ending at: | 250 Enter the top edge of the last region.
Space between: 0 Spacing (% of Y scale).

A second Results window will appear. Once again, we need to choose the statistics to display.

15. Right-click on the new Results window and choose Edit . Enable the following options
again, and disable all others:

ID Field1

ID Field2
Percent Gated
MeanX
MeanY
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Use Geo Mean
Use Robust SD
Fields in Columns
Click OK to close the dialog.

WinList is all set and ready to go. If you want to keep this setup as a protocol, use the Save
Protocol option on the Home tab of the ribbon.

Copying results into Excel
We need to update the statistics for the entire file, a nd then copy the two sets of results into

the Excel worksheet.
16. Click the Replay button on the Home tab of the ribbon bar.
17. Right click inside the first Results window. Choose Copy .

The first set of results is now in the clipboard, available to Excel. We need to paste these
results into the correct cells in the Excel worksheet.

18. Activate Microsoft Excel. Select cellB25 and then Paste the results.

2§ WinListKinetics.xls

22
23 RESULTS
24 FOR ALL CELLS:

25| Paste here == |ld1:cymlciurh sample
26 [d2: 23Mar2001

Now, we repeat the process for the second set of results.
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19. Activate WinList. Right click inside the second Results window. ChooseCopy .
The secondset of results is now in the clipboard, ready to paste into Excel.

20. Activate Microsoft Excel. Select cellG25 and Paste the results.

B2j winListKinetics.xls

22
23 RESULTS
24 FOR NON-RESPONDI

25 Paste here => [ld1halciur sample
26 [d2: 22Mar2001

The Excel worksheet now displays two charts of the results you have just pasted into it. The
chart on the left shows the Calcium concentration for all cells, and the chart on the right is
for the "responder” cells. Naotice that there is also a column of numbers that displays the
percentage of responders for each time slice.

Automating the process

Since WinList and Excel both have automation capabilities, you can streamline the process of
getting results into Excel. The best way to do this is with a Remote connection between each
Result window and the Excel worksheet.

21. Activate WinList, right-click the first Results window, and choose Edit .

22. In the Edit Results dialog, enable the Remote checkbox and then click Edit Remote .
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Edit Results

Name: 1 ‘me(1024.00 sec) vs F32-Ratio‘ Fields
[]1D Fieldt | [FILE]
[]1D Field2 | [DATE]
[ 11D Field3

Show regions in data source:

1:calcium sample file.fcs v

[ ] Data Source Alias

[ ] Total Events [ ] Gated Events
[ |Region Events [ | Region Alias
[ ] Percent Total Percent Gated

[ ]% Select Gate: v
MeanX MeanY

[ ] MedianX [ ] MedianY

[ ] MedianAdcX [ ] MedianAdcY
[ ] ModeX [ ]ModeY

[ | stdDevX [ | stdDevy
[cvx [cvy

[ ] LowHighX [ | LowHighY

[ ]cc

Use Geo Mean Use Robust SD

Fields in Columns Remote
Auto-size window
[ ] save as preference

Edit Rimote...

OK Cancel

23. The Edit Remote Link dialog is displayed. Select "Excel" in the Link To list, and then
type "ca worksheet" for the Topic .
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Edit Remote Link

Link To: Update
‘ Excel h ‘ (®) When data changes
i (O on replay
| ‘ ca worksheet ‘ (O on command
Commands:
‘ [ACTIVATE("SHEET1")] ‘

[ACTIVATE("SHEET1")]
POKE(R1C1:R51C4,TEXT)
[SELECT("R1C1:R51C4")]

Add Insert Replace Open... oK

Delete Clear Save... Cancel

24. Next, select the first command in the Commands list, edit "SHEET1" to "ca worksheet",

and then click the Replace button.

25. Select the secondcommand in the Commands list, edit the text to
"POKE(R25C2:R76C5,TEXT)", and then click th&keplace button. This tells Excel where to

put the results data that WinList will send to it.

26. Select the last command and click the Delete button.

Edit Remote Link

Link To: Update

‘ Excel e ‘ (® When data changes
Topic: () On replay

‘ ca worksheet ‘ (O On command
Commands:

[ACTIVATE("ca worksheet")]
POKE(R25C2:R76C5, TEXT)

Add Insert Replace Open... OK

Delete Clear Save... Cancel
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Click OK to close the dialog.

We have edited the script so that any time our data changes, WinList will send the new
results to the correct location on the Excel spreadsheet. Let's make a similar connection for
the second Results window.

27. Right-click the secondResults window and choose Edit. Enable the Remote checkbox,
and click Edit Remote .

28. Edit the Topic to "ca worksheet" and revise the script commands as shown. Note the
text of the POKE command is different than the previous script:
"POKE(R25C7:R76C10,TEXT)".

Edit Remote Link

Link To: Update
‘ Excel e ‘ (® When data changes
Topic: (O On replay

ca workshest ‘ () On command
Commands:

| POKE(R25C7:R76C10, TEXT) ‘

[ACTIVATE("ca worksheet™)]
POKE(R25C7:R76C10,TEXT

Add Insert Replace Open... oK

Delete Clear Save... Cancel

29. Click OK to close the dialog, and click OK again to close the Edit Results dialog.

You now have a fully automated connection between Excel and WinList for both of the Result
windows. Any time you load a new file or change a gate, WinList will send the new Results
to Excel using the scripts we just created. If you save your protocol, the remote scripts will
be stored and connections will be made automatically when the protocol is re -opened.

Summary and discussion

This tutorial introduced kinetic analysis using WinList and Microsoft Excel. We constructed a
protocol in WinList that extracted statistics from 48 time slice regions in each of two
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histograms. We opened an Excel spreadsheet that issupplied with WinList, and then pasted
two sets of results into the worksheet.

We streamlined the process of copying and pasting results by creating Remote connections
between the Result windows and Excel.
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Enhanced Proliferation Analysis

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

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

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

This tutorial will explore these new feat ures to examine a CFSEstained sample containing
several other markers.

The big picture
From the Proliferation Wizard in ModFit LT...

=
= [ Parent
o~ _| [ ceneration 2
- [ zeneraticn 3
— . Generation 4
= ] Gensration 5
S — [ Generaticn &
R . Generation 7
— . Generation &
- [] Generation @
= - [l Generaticn 10
=2 ]
L
- _
O |
E
= .
= -
=
D —
[}
o
o —]
L
o —]
100 101 102 103
FL1-H CFSE

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

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

You will need both ModFit LT and WinList for this tutorial. ModFit LT must be at least
version 3.2.1.

1. Launch WinList and pass through the opening dialogs.
2. Launch ModFit LT and pass through the opening dialogs.

3. Using ModFit LT'sOpen FCS command, navigate to the Samples folder located in the
WinL/stapplication folder. Select "CFSE sample.fcs" and clik Open. Note, the dialog may
look different than the one shown below, depending on the version of ModFit LT you are
using. If you have ModFit set up to show histogram channels, the X -axis will not match what
is shown below, but the connection with WinList will still work fine.
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Analysis Setup: CFSE sample.fcs

Analysis Population
Click on one of the items below o k
to edit. I =
] &
Name -
(=] — 3]
Analysis Population -
. —] Kl
g —
E s
= ]
o
2 fm—
E TR AR
o 101 102 103
FL1-H CFSE -
Remove Gate
Auto Layout Gates
OK Cancel

4. Choose "FLEH-CFSE" as the analysis parameter. Next, rightclick on the histogram and
choose Edit X Parameter . ChooselLog for the Transform and click OK.
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Analysis Setup: CFSE sample.fcs

Analysis Population

Click on one of the items below - k
to edit. ]
o - ]
Name g
Analysis Population o
l._ o — Kl
O (4] —
-g ]
S 9 !
Z &3
-
= d
o —
= T ||||m| TTT
100 101 102 103
FL1-H CFSE -
Add Gate Remove Gate
Auto Layout Gates
OK Cancel

5. Click OK to close the Analysis Setup dialog.
6. On ModFit's home tab choose Cell Track Wizard .

7. In the Cell Tracking Wizard dialog, click the Generations tab and choose the "Floating"
model option from the drop -down list. Click the Other tab, and enable Export partition
table and Prompt for file name  checkboxes. These options will cause the program to
create the export file after analysis and allow you to enter a name for the export file. Finally,
click the Analyze button to perform the analysis.
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Cell Tracking Wizard

Start Parent Generations Other

Cell Tracking Options

What generation is the start of true proliferation?

EEIEls 7 Precursor Frequency and UGPI use this value.

Background Options

D Background Enable this to perform background subtraction.

Enable to interpolate the Standard Deviations of the

Asymmetric cytokinesis generations.

Export Options

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

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

Analyze Cancel Help

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

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

Icell Tracking Wizard Partitions
File CFSE sample.fcs
Regions 1@

Scale 0 256
Genle ©.00 24.83
Gen9 24.83 44 .56
Gen8 44 .56 62.77
Gen7 62.77 81.32
Gené 81.32 98.89
Gen5 98.89 119.50
Gend 119.50 138.480
Gen3 138.40 157.46
Gen2 157.46 177.94
Parent 177.94 256.00

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

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

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

Create Histograms

1P Histograms 2P Histograms 3P Histograms
X Axis Y Axis
Forward Scatter Forward Scatter Choose one or more X and Y
STIM Side Scatter STIM parameters, then click Add to List.
CUBY PE CD69 PE Unique combinations of the selected
CD4 PerCP Eo4PercP parameters are added to the list.
FL2-A FL2-A
ToPro3 ToPro3 In Combinations mode, select
parameters in the X axis list and all
combinations will be created.
Add to List [ | Combinations mode
L3 .
Histograms Resolution:
CFSE vs CD69 PE 64 b
CFSE vs CD6&9S PE
Delete
Up
Down
< >
OK Cancel

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

For this analysis we need to use a standard Log transform for the X and Y axis because the
exported information from ModFit LT is in Log units.
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12. Move the mouse over the CFSE label on the X-axis and click the small triangle that
appears. SelectLog from the list of transformations. Repeat this for the CD69 Y-axis.

IIIII| T T IIIIIII T T T TTT
10t 102
CFSEFLl—HT\
Loz

13. Click on the title bar of the first dot plot to activate it. Click the  NStat region tool in the
histogram toolbar.

14. In the NStat Properties dialog, click the Import button.

NStat Properties
Name Current Value Description | 0K

NStat rows 2 Rows In the NStat.
Cancel
NStat columns 2 Columns in the NStat.
Show vertices Enable Enable to display each vertex.
Results []Enable Creates a results for the region.
Enable gates [ ]Enable Enables gates based cn the subregions.

Cell Tracking Wizard Import

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

15. Navigate to the Desktop folder and select CellTrackingWizardPartitions.txt and click
Open.

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

Name ,.Cl.u:l:enﬂ[qlue Description oK

NStat rows 1 Rows in the NStat. ]
Cancel

NStat columns 10 Columns in the NStat.

Show vertices Enable Enable to display each vertex.

Results Enable Creates a results for the region.

Enable gates Enables gates based on the subregions.

g Enable g €9

" Cell Tracking Wizard Import

Import partitions Imports information from ModFit LT Cell Tracking Wizard.

WinList creates the NStat partitions using the imported Cell Tracking information and displays
a results window with statistics.
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4R7 17.16 17.16  102.78 933 ey s
|r8 1583 15.83  208.51 v
o R9 17.24 1724 41203 _
a R10 1573 1573  1000.55
2% | T
D L
(@]
o
15.73%
‘?g r rrriri ’
400 1071 102 102 104
3D CFSE

127



Enhanced Proliferation Analysis

Isolating the generations

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

17. Click the title bar of the second histogram, and click the NStat region tool button to
create another NStat. For this one, set NStat rows to 2 and NStat columns to 1. Check the
Enable gates option and uncheck other options. Click OK.

NStat Properties

Name Current Value Description | 0K
NStat rows 2 Rows in the NStat.
Cancel
NStat columns 1 Columns in the NStat.
Show vertices Enable Enable to display each vertex.
Results []Enable Creates a results for the region.
£nable gates Enable Enables gates based cn the subregions.
" Cell Tracking Wizard Import k-
Import partitions Import... Imports information from ModFit LT Cell Tracking Wizard.

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

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

You can change the graphics for any histogram by choosing Graphics from the
right-click context menu for a histogram. Try using Color Density with Rainbow colors
for this one.
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To analyze and visualize the generations better, we will create a calculated parameter using
the FCOMunction. This function creates a new parameter that will allow us to look at each
population independently. It uses gates as input, and we'll use the gates from the NStat
regions we just created.

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

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

Parameter

20. Click the Add button in the Edit Calculated Parameters  dialog.

21. Type Proliferation in the Name edit box. Type or copy this expression into the
Equation edit box, and then click OK.

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

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

129



Enhanced Poliferation Analysis

gates, there are 4 possible event classifications. With the ten gates in our expression, FCOM
can produce 1024 different event states.

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

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

Take a look at the reference section on Add Parametersand FCOMfor details on the
complete set of WinList functions.

22. Once again, click the Add button in the Edit Calculated Parameters  dialog.

23. Type CD69 Expression in the Name edit box. Type or copy this expression, and click
OK.

(FCOM(G11)+0.5)*256/2+FRND(3)

Edit Calculated Parameters X

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

CD69 expression as a function of proliferation

We're now ready to explore this data file in really interesting ways. Wouldn't it be nice to see
CD69 as it relates to proliferation, viewing each generation as a discrete cluster? Could we
guantify the CD69 expression of CD69positive cells for each generation? Yes and yes.
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25. From the Insert tab on the ribbon bar, click the Density plot. This creates a Density
plot in a default location on the data source. Click the X Axis label and chooseProliferation.
Click the Y Axis label and chooseCD69 PE

Let's create another histogram to isolate the CD69 positives and negatives.

26. Right-click on the histogram that we just created and choose Clone from the context
menu. A duplicate copy of the histogram is created.

27. Change the Y Axis to show CD69 Expression
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Q 3D Proliferation Q 3D Proliferation

In the graphics we can see the generations separated into discrete populations along the X-
axis. That's the first FCOM function we created. The Parent generation has the highest
intensity.

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

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

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

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

See also:

How to use FCOM parameter to enumerate phenotypes
FCOM Background and Usage

Edit Properties for NStat Region
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Remote connection to ModFit LT

This feature is only available on PC platforms. ModFit version 3.2.1 or greater is required.

In this tutorial we will connect WinList to ModFit LT for enhanced DNA analysis. You will see
how easily ModFit LT canbe integrated into WinList. You will be using file cho445.fcs from
the WinList sample files.

Before beginning, ModFit LT 3.2.1 or greater must be installed on your computer.

Set up

1. Start ModFit LT and pass through its opening dialogs. Minimize the program to clean up
the desktop.

2. Start WinList.

3. Click the Open FCS button on the ribbon bar and navigate to the Samples folder located
in the folder where WinList is installed. Select cho445.fcs from the list and click Open .

You can also drag and drop files from Windows Explorer or My Computer onto
WinList. See Drag and Drop for detalls.

2. In the Create Histograms dialog, select FL2 vs FL1 and clickAdd to List .
3. Click the 1P Histogramstab. Select FL2 in the list, and click Add to List .

4. Click OK to open the data source and create the histograms. You should have two
histograms displayed.
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Making the remote connection
Next, let's link the 1P FL2 histogram to ModFit. Here's how.

5. Double-click the title bar of the FL2 histogram. The Edit H istogram dialog box will

appear.

6. Enable the Remote check box, and then click the Remote button.

Edit Histogram

Name: ‘ FL2 ‘ ID:‘ 2 ‘ Remote
Remote...
Type: @1P (O2p (3P X
Parameter Resolution
X Axis: |FL2 v 1256 v Gate...
Y Axis: FS 256 Subtract...
Z Axis: FS 256 Graphics...
OK Cancel Help...

The Edit Remote Link dialog box will appear. WinList assumes that you want to link to
ModFit LT, and we do not need to make any changes to this dialog for this example.
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Edit Remote Link

Link To: Update

| ModFItLT Auto Analysis | @) When data changes
Topic: (O On replay

‘ EQUATION ‘ () on command
Commands:

‘ POKE(DATA,VSH) ‘

POKE(DATA,VSH A
POKE(KEYWORDS,VSH,KEYWORDS)
[SetProperty(Decades={X_DECADES})]

[AutoAnalysis()]
[Update()] v
Add Insert Replace Open... C}Khh
Delete Clear Save... Cancel

7. Click OK in the Edit Remote Link dialog box. WinList will make connection with ModFit
LT and return us to the Edit Histogram dialog box.

If WinList cannot find ModFit LT, you receive an error message at this point. Make
sure that ModFit LT is running, and repeat the last two steps. Remember that you
need ModFit 3.2.1 or newetr.

8. Click OK in the Edit Histogram dialog box.

Here's what happens. WinList begins to execute each command in the remote script for the
histogram. That script tells WinList to send histogram data to ModFit LT and tells ModFit LT
to Auto-Analyze the data. Next, the script tells WinList to copy ModFit's graphical and textual
results and display them in the histogram window. WinList will update the analysis anytime it
detects that the data for this histogram has changed. You could apply a gate to the DNA
histogram, and any time a gate region is adjusted, the remote script would fire off, updating
the ModFit analysis. You can modify a remote script using the Edit Remote Link  dialog box.

9. To view the ModFit LT analysis, click the "I" button in the lower left corner of FL2
histogram. A window will appear, displaying the contents of the analysis results.
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Modifying the update frequency

Depending on how WinList is set up, the analysis we just performed might not have sent a/
of the events for the FL2 histogram to ModFit LT. WinList only sends the number of events in
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one of WinList's packets. Packet size is defined in Edit Program Controls, and determines the
number of events WinList will keep /n memory for quick analysis and gating.

Let's suppose that you want ModFit LT to see a// of the events for FL2. The way to do this is
to change the update frequency for the remote link. Here's how.

10. Double click the title bar of the FL2 histogram to show the Edit Histogram dialog. Click
the Remote push button to display the Edit R emote Link dialog box.

11. Notice the Update group box, which contains several radio buttons. Click On replay .
This tells WinList that the only time this link will update is when this file is replayed from disk.
This ensures that a//the data will be shipped to ModFit.

12. Click OK in the Edit Remote Link dialog box to accept the change, and click OK in the
Edit Histogram dialog box.

13. Click the Replay button on the ribbon bar.

WinList will update the remote link with data that represents the entire listmode file. This
technigue has two distinct advantages: it allows ModFit LT to work with the full data set and
it updates less frequently.

Summary

In this tutorial, we demonstrated how to use WinList's remote link capabilities to connect with
ModFit LT. ModFit LT performed an Auto-Analysis of the data WinList sent to it, and WinList
displayed ModFit's resuts.

To establish remote links, select Edit Histogram , and check the Remote check box. Then,
click the Remote push button. The update frequency of the link, as well as the commands
which are executed, can be edited in the Edit Remote Link dialog box.
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Using MultiGraphs

MultiGraph windows can contain graphic and text elements from histogram and results
windows, and allow you to display and print t he collection in various views. They have a
more restricted format than reports and do not update elements when data changes.
However, they are a useful tool for creating summary information about experiments in a
graphical record. In this tutorial, you wi Il review how to open a listmode data file, create
histograms, and learn how to select histograms and results for inclusion in a MultiGraph
window.

Before you begin, make sure you understand the basics of working with WinList, The
tutorial WinList Basicsis a great place to start.

Setting up

1. Click the Open FCS button on the ribbon bar. Navigate to the Samples folder, select
1091901.fcs in the list, and then click Open.

2. Use the Create Histograms dialog to create several 1P and 2P histograms. ClickOK.

3. Click the Q button in the lower left corner of each of the 2P histograms. This will create a
QuadsStat region, and automatically display a results window for it. Adjust the QuadStats.

Creating the MultiGraph

At this point, we have created what we want to store in the MultiGraph. Next, we will create
the MultiGraph and add this information to it.

4. Click the MultiGraph button on the ribbon bar. The Edit MultiGraph dialog box will
appear. The dialog box displays all of the items that you can add into the MultiGraph in the
Available Items list. As we add items, they will appear in the MultiGraph Iltems list.

5. In the Available Items list box, select all entries, except for BLANK Click the Add
button.

"BLANK" is always the first entry in the Available ltems  list box. It allows you to
put a placeholder, of sorts, into the MultiGraph. It is useful when attempting to keep
elements in proper columns and rows.

6. In the Viewing Optio ns section, click Tiled , and enter 3 and 4 in the Columns and
Rows edit boxes, respectively. This means that we will display the elements in a 3 x 4 array.
If we were to add more than 12 elements, additional pages would be created automatically.
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Edit MultiGraph

Name: ‘MultiGraph ‘ Id: 1
Available Items MultiGraph Items
A-R 1:1 1091501.FCS - MIG-FITC vs MIG-PE
1091901.FCS - MIG-FITC vs MIG-PE Add >> A-R 1:2 1091901.FCS - MIG-FITC vs CD45-PERCP
1091901.FCS - MIG-FITC vs CD45-PERCP A-R 1:3 1091901.FCS - MIG-PE vs CD45-PERCP
1091901.FCS - MIG-PE vs CD45-PERCP Remove A-R 1:4 1091901.FCS - MIG-FITC
1091901.FCS - MIG-FITC A-R 1:5 1091501.FCS - MIG-PE
:5 1091901.FCS - MIG-PE Insert >> AR 1:6 1091501.FCS - CD45-PERCP
1:6 1091901.FCS - CD45-PERCP A-R R1_MIG-FITC vs MIG-PE
R1_MIG-FITC vs MIG-PE (A)xes A-R R5_MIG-FITC vs CD45-PERCP
R5_MIG-FITC vs CD45-PERCP . A-R R9_MIG-PE vs CD45-PERCP
RS_MIG-PE vs CD45-PERCP (R)egions
Viewing Options Item Label
(O Left to Right Grids: E | [$SAMPLE]
O Right to Left X pos. %: 60 |
() Overlay Y pos. %:| 95
(®) Tiled Cols:E Rows: Width 9%: | 40
Save... Open... Cancel

7. Click OK to close the dialog box and create the MultiGraph.

The MultiGraph will show the histograms and results that we added. Elements in the
MultiGraph will not change, even if the histograms from which they were generated do. This
means that you can use the MultiGraph to archive graphical and statistical information. You
can also add elements from numerous data files to a single MultiGraph.

Note, the item label that is shown on each element of the MultiGraph is set by a
setting in MultiGraph Preferences By default it is set to the $SAMPLE keyword,
which the FCS file we have opened does not contain, so the label shows
$SAMPLE in this case. Set the preference to a keyword that provides useful
information for your FCS files.

Changing the arrangement
You can move elements around on a MultiGraph page by using the mouse.

8. Click and hold the mouse on one of the elements in the MultiGraph. Move the mouse to a
new location in the MultiGraph, and release the button. The element will move to the new
position, and other elements will adjust to accommodate the change.
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Summary

In this tutorial, we introduced the MultiGraph , a type of window that can contain graphics
and text from histogram and result windows. MultiGraphs can collect elements from
numerous data files, display them in one window, and print them. The can also be exported
to PDF format.

The Edit MultiGraph  dialog box allows selection of new elements, editing of labels, and a
choice of viewing options. MultiGraphs can also be saved to disk and goened from disk in this
dialog box.

As with other types of windows in WinList, double -clicking on the title bar of the MultiGraph
window is a shortcut to the Edit MultiGraph dialog box. There are also shortcuts for adding
histograms and results windows to MultiGraphs.

MultiGraphs have a popup menu that allows you to perform common MultiGraph tasks
quickly. In addition, tiled MultiGraphs allow you to move elements by a click -hold-and-drag
technique.
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Reference
Main Window

WinList offers two interfaces for the main window. The Ribbon Bar provides easy access to

the most common commands without having to drill down in menus.

The Toolbar with Menu

interface is a good option for users familiar with legacy versions of WinList.

The User Interface

property in Miscellaneous Preferencescontrols which interface the

program will use. It can also be changed on the View tab of the ribbon or the View menu of
the Toolbar. The program must be restarted when changing from one to the other.

Main window with Ribbon Bar

H L

Report MultiGraph Overlay Results Parameter Regions Gates [¥] Gate statistics

¥+ | winlist 3D [Log]
Home = Insert Edit View Options Macro  Help
= B cory New S » D Replay ~ -, [} 1P
— |l Copy Special [ save # Batch ~ L & e [
Paste Open HSave Asv Open Next Comp 2P
v FCS FCS
Clipboard Protocol FCS Data Insert

R1= G1= J Color by Gate Hierarchy
N2 [inverse Palette

Gate

+
o b
¥

Scale

Tile

tofFity ¥
Arrange

o 1:BCell BM_Tube_001.fcs [Comp]

L, 1:5SC-A vs CD19 V450 [Ungated | =N L 4
13 8 ~ s ;
) Al te D
o B-cells: 55.39% o e W vz @z
O
) -
t & % i
#+ Id1: BCell_BM_Tube_001.fcs v
- Id2: 20May2021 =
g @, Id  Region Percent %Gate MedianX MedianY
Z - Q R1 11078 5533 55.33 34942 320091 e
a » R2 2840 1420 2564 4387.96 17659.22 =
& G1 R3 5928 29.64 53.51 872390 88852
‘é - R4 1805 9.03 16.29 34520.89 21434.97 [}
RS _‘6160 30.80 55.61 40428.91 1090, 78 g
- 1
=
o
=l
101 0 10 102 102 104 108
3D SSC-A
L = | @ |3 L = | B | &3
L .
= °
R2:25.64% R4: 16.29%
- - %
=] 2}
- - File: BCell_BM_Tube_001.1cs
- Population Events %Total %Parent
o R3:53.51% o . Ungated 20000 100.00  100.00
%2 v £ RS: 55.61% G1 11078 55.39  55.39
3 g n G2 2840 1420 2563
8 8 G3 5928 29.64 53.51
o . G4 1805  9.02 16.29
e 2 G5 6160 30.80 55.60
Unclassified 2302 11.51 20.78
Overlapped 7885 39.42 7117
= > Unclassified 8922 44.61 44.61
- - Overlapped 0 0.00 0.00
o o
° °
107 0 107 102 10% 104 108 10" 0 107 102 103 104 108
20 CD10 PE cy7 3D CD38 PE
Click and drag onto a report. Mainwindow Ribben-wl10 1:BCell_BM_Tube_001.fcs 20000 1:SSC-A vs CI Result_1

Main window with Toolbar and Menu
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ist 3D [Log]

File Create Edit View Options Replay Macro Report Window Help

Main Window

B-cells: 55.39%

CD19 V450
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(=0 = (1 2 @ £ E;: ﬁl;: "; B E3 ? Color by Gate Hierarchy ~ OCE
2 1:8Cell BM_Tube 001 fcs [Comp]
L (=@ =] L

%

Id1: BCell_BM_Tube_001.fcs
ld2: 20May2021
Id Region Percent %Gate MedianX MedianY

R1 11078 5539 5539 34942 3200.91
R2 2840 14.20 25.64 4387.96 17659.22
R3 5928 29.64 53.51 872390 888.52
R4 1805 9.03 16.29 34520.89 21434.97
RS 6160 30.80 55.61 40428.91 1090.78

D Animate Drag
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%
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ST ST G2 2840 1420 2563
a a G3 5928 2964 5351
© © G4 1805 9.02  16.29
b ) G5 6160 30.80  55.60
- - Unclassified 2302 11.51 20.78
Overlapped 7885 39.42  71.17
- _ Unclassified 8922 44.61  44.61
e 2 Overlapped 0 0.00 0.00
o o
= E
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Q0 CD10 PE cy7 Q 3D CD38 PE
Ready Mainwindow-wl10.wlx 1:BCell_BM_Tube_001.fcs 20000 |4:CD38 PE vs [Result_1
See Also:
Ribbon Bar
Toolbar
Status Bar
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Ribbon Bar

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

File (Application) Menu

This menu is accessed by clcking the WinList icon at the left side of the ribbon bar. It
contains commands to open and save protocols, to open report and MultiGraph files, to
export files, and to print.

Command Description

New Protocol Creates a new protocol, closing all open windows.
Open Protocol Opens a protocol file.

Open Bundle Opens a protocol bundle file.

Save Protocol Saves aprotocol.

Save Protocol As... Saves a protocol with a new name.

Save Bundle Saves a protocol bundle file.

Open Report Opens a report file.
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