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WinList™ 9.0 User Guide

Copyright 2016 Verity Software House

All rights reserved.
Updated 22 July 2016

This guide is intended for WinList 9.0 and minor version updates.

License and Warranty
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What's new in this version?

System Requirements

Installing and running WinList

Using the Network Version

Contacting Verity Software House

Verity Software House
Phone: (207) 729 6767

Fax: (207) 729 5443
Email: verity@vsh.com
Web: www.vsh.com
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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.

Some software is licensed for metered-usage with a software "battery". A software battery is
licensed to one computer for one user account.

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

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

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

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

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

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

Limited Warranty

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

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

© 1992-2016 Verity Software House. All Rights Reserved 15
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Latest Versions

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

You can also email us at verity@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 Updates command in the Help menu. Use this command
periodically to see if there are updates for your software. The command can download and
install updates that are available, if you have administrative rights to your computer.

© 1992-2016 Verity Software House. All Rights Reserved 17
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What's new?

WinList 9.0

Regions, gates, and statistics

@Contour regions -
automatically update as the data beneath them changes. These regions feature a user-
defined probability level and can also automatically move with data.

mSticky regions -

is a feature that allows vertices of adjacent regions to stick to one another, making a
seamless boundary between the regions. As a common vertex is moved, it affects all of the
regions that share it. A great tool for fitting regions together tightly.

®Parameter statistics -

can be computed on gates using the Gate Statistics dialog. Select the parameters and
statistics that you want to compute and the program will add them to the Gate Stats display.
Values can be added to database and reports, too.

®Highlight-this-region -

is a new coloring mode that allows you to see where the events for a given region are in all
other dot plots. The events can be enhanced with increased size and blinking, making it easy
to find those small populations even in noisy plots.

®Improvements have been made to auto gating capabilities of regions. Regions can now
position themselves based on the mean, median, or mode of the data beneath them, or of
the data in the histogram.

®Performance has been greatly improved for large, complex protocols with many regions and
gates.

®Alerts -
can now be defined to compare any two values that WinList stores as keywords. For
example, you can now compare the number of events in two regions as the alert condition.

®Robust SD (rSD) and CV (rCV) statistics have been added, using the interquartile range
method for computation.

®The database wizard has been enhanced to work with results windows and the gate
statistics window. It provides a quick and easy way to add all of the results as fields to a
database.

© 1992-2016 Verity Software House. All Rights Reserved 19
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Calculated Parameters

®mNew t-SNE parameter -

t-SNE is a method for clustering and dimension embedding. We've added a new calculated
parameter that implements Laurens van der Maaten's clustering algorithm known as t-SNE: t-
distributed Stochastic Neighbor Embedding. This is a great tool for finding related events in
multidimensional space and displaying them in 2D space. See https://lvdmaaten.github.io/
for more info on the background of this routine and have a look at this youtube video of a
google tech talk: https://www.youtube.com/watch?v=RJVL80Gg3IA.

®The dialogs for creating and editing calculated parameters have been greatly simplified.

®The resolution for calculated parameters can now be set independently for each parameter.
There is no longer a common resolution of 1024 forced for each calculated parameter, so the
natural range of the parameter expression can be directly controlled by the user.

Compliance Mode

mCompliance Mode -

Support has been added for using WinList in "Compliance mode", which is designed to assist
labs with regulatory requirements. In this mode, Windows user groups are set up to specify
the permissions each authorized WinList user has. The program performs additional logging
of user actions, and requires the user to confirm the Windows login when the program starts

up.

#®Logging has been enhanced to provide better support information for 21 CFR Part 11
compliance.

®\WinList now computes a cyclical redundancy check (CRC) value on the FCS files it reads.
Some FCS files contain a CRC value that allows WinList to verify that it has read the file
correctly. This CRC value can be reported and databased to help support regulatory
documentation requirements.

Compensation

®The V-Comp app -

can now be launched directly from the Compensation Toolbox in WinList. V-Comp setups can
be opened directly into WinList, and the V-Comp app can be easily launched to create
additional setups.

®WinList now supports " label-specific " compensation setups created by V-Comp. These
setups allow the program to use the best compensation match for any antibody-fluorochrome
combination.

20 © 1992-2016 Verity Software House. All Rights Reserved.
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®mCompensation Review mode -

This option changes all transforms to Linear and zooms histograms to the 95th-percentile of
the data. This is a great tool for evaluating compensation in single-color controls - you will
really see how well your compensation is working.

Transformations

®New log-like transforms - Hyperboline Sine and V-Log - have been added. These provide
several advantages over the HyperLog transform, maintaining evenly-spaced decades.

®Linear to log is now quick as pushing a button. For FCS files that do not provide hints about
log transformations, you can now switch linear parameters to your favorite log-like transform
with one click.

mLog-like transforms now support decades between 0.0 and 1.0

®Linear transforms now support displaying negative values.

More

®File Export improvements -
WinList now supports sampled output, as well as file merging of compatible FCS files.

®The Save button on the Home tab (or toolbar) can now be set up to function in 3 separate
modes: as a Save (ho dialog) button, as a Save As (with dialog) button, or as a Save Bundle
(with dialog) button. The behavior is controlled by the "Save Button™ setting in Options-
>Preferences->Miscellaneous. When the button is configured to Save Bundle, the Open
button will also default to opening a bundle.

mHistogram subtraction enhanced -
Subtraction settings are now saved in protocols and restored when a protocol is re-opened.
We've also added the Mann-Whitney U Test and Area-Under-Curve (AUC).

Bug fixes

®ln some cases it was not possible to create a new Compensation Page from the
Compensation Toolbox. This could happen if a data source had 2 or more pages plus the
Compensation page, and one of the other pages was then deleted. Corrected. (mz,
80ct2015)

®When reading integer FCS data files, WinList could incorrectly interpret data with
resolutions that were not powers-of-two. As an example, the Time parameter in Stratedigm’s
SE520EXi files has a resolution that relates to the duration of the acquisition, and WinList did
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not correctly read or display the Time parameter. This has been corrected. (vsh, wl-75,
6Aug2015)

®0n some computers, WL could crash when dropping an Overlay window onto a report. This
has been corrected. (ks-rpci, 21Aug2015, wl-68)

®The program did not correctly display parameters that were stored as log-encoded data
values in the FCS file and then viewed as linear. This has been corrected. (dh, 3Jun2015)

®1P regions that were turned off for coloring did not redraw correctly when the size was
adjusted. This has been corrected. (bh, 24Jun2015)

®When histogram or result window "Remote" scripts to other apps took a long time to
complete, the user interface gave no indication that it was waiting for the script to finish. The
user was able to manipulate virtually anything, include opening a new file, while waiting for
the script to complete. This could cause the program to crash or display data that was out-of-
sync. The interface is now disabled during Remote script processing and an hourglass cursor
is displayed. (ab, 17mar2015, wl-25..29)

®Index Analysis plots would cause the program to crash if the selected parameter had a
lower range ($PnR) than the number of (rows x columns) in the plot. This has been
corrected. (mcgill, 25mar2015, wi-30)

#®For some older file types, WinList used to detect log-encoded parameters based on the
name of the parameter including "LOG". This logic interferes with newer file types that are
actually stored as linear but have "LOG" in the parameter name. Logic has been revised to
address this to work correctly for both old and new file types. (cb, 26mar2015, wl-31)

®When reading a file from network or removable media, WinList could crash if the file
became inaccessible during the read operation. The program now gracefully stops reading
and alerts the user to the problem. (cp, 6apr2015, wl-36)

®1f a non-WinList compensation file was selected in the Open Compensation dialog, the
program would crash. This has been corrected so that the user is alerted that the file is not
the expected type. (dd, 7apr2015, wil-39)

®The Export Histogram Data could fail if the histogram being saved had events that fell on
the upper axis. This has been corrected. (jh, 13apr2015, wl-43,44)

®1f a histogram was "temporarily inactive" because of missing parameters, and it was edited,
the program could crash if the user then chose to undo that edit. (jh, 13apr2015, wl-42)
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®In some cases where the number of files in a batch "group" was greater than 1, the
program could create a non-fatal error that would render batch processing inoperable until
the program was restarted. This has been corrected. (wl-11, am, 28Jan2015)

mExport of listmode files did not remap all parameter keywords from the source file if only
some of the source file parameters were selected for export. This created mismatches in
voltage, gain, and several other keywords. Corrected. (wl-19, bh, 13Feb2015)

®1f parameters are enabled for compensation and Auto-Comp Each File is set, parameters
could remain enabled for comp in a new file that does not specify compensation for them.
Revised code now explicitly turns off any parameters that are not specified in the spill
keyword. (wl-18, cb/bh, 23Feb2015)

®Macro Toolbox limits file names and paths to 79 characters. Logic has been revised to
handle full file path and name lengths for the toolbox. (wl-22, dh, 2Mar2015)

®The program could crash during replay after acquisition if one or more histogram displayed
dots and contours, and the packet size was smaller than the file size. Corrected. (jh,
3Jul2014)

mUsing the Create Region Array on a 1P histogram to create a single region caused the
program to crash. This has been corrected. (mp, 24jul2014)

#®1f a macro tool button is attached to a macro file and that file no longer exists, the program
would crash when the macro button was clicked. This has been corrected. (ap, 21Aug2014)

mCascade gates did not work correctly when gating with a region whose name was contained
by another region in the target histogram. For example, if gating from R11 onto a histogram
that contained R1, the system would fail to build the new cascade gate expression. This has
been corrected. (dh, 21nov2014)

®The program could crash if Spots are defined on a file, and then a new file is opened which
has fewer parameters than the original. Corrected. (ml, 1Dec2014)

WinList 8.0
Compensation

#®Introducing fully-automated compensation set up with V-Comp!

We've developed a new way to set up compensation that only requires the user to select the
single-color controls and an unstained control. No trace-line adjustments, no gates to
position - it's hands-free comp set up that is fast and very accurate. The system can also
optimize HyperLog transforms and even adjust data based on the unstained control. That
means that "zero" on the axis can really mean "zero detectable fluorescence".
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We call it Verity Comp, or V-Comp for short. Click the "V-Comp Wizard" button on the
AutoComp tab of the compensation toolbox to try it out.

®1f the compensation dialog is set for "Auto-comp each file", it no longer prompts for
confirmation when you open a file with a different number of parameters. It will
automatically re-initialize the compensation based on the new file. (mm/rs, 20Dec2013)

®m1f AutoComp is enabled and the user adjusts a trace line, a notification is shown to the
user. The notification also allows the user to turn off AutoComp. (dh/bh, 16Sep2013)

®The AutoComp tab of the Compensation Toolbox has been reorganized. It now includes a
field that shows how the current compensation was set up: "No compensation”, "AutoComp
from keywords", "V-Comp compensation”, or "User-defined compensation”. (bh,
10Sep2013)

®The Trace Lines list on the Setup tab of the Compensation Toolbox now only shows entries
for parameters that have been enabled for compensation. (la, 11Sep2013)

®Several unused or unneeded options have been removed from the AutoComp tab of the
Compensation Toolbox. These include the Compensation Database options and the Auto-
activate checkbox. (bh, 28Aug2013)

®N-Color Compensation has been enhanced to detect and ignore invalid compensation
matrices. (cmb/bh, 18Dec2012)

Overlay

®WinList now has a new window type specifically for overlays. You can create overlays of 1p
or 2p histograms, control the order and graphics, and select different viewing modes. The
new window has more options than were offered by MultiGraph overlays.

To create the new window type, choose "Overlay" in the Create menu. Drag and drop a
histogram onto the overlay to add an element. All elements in the overlay must be
compatible with the first element added. For example, if the first item added is a 1p
histogram showing a HyperLog axis with a low value of -200 and a high of 262144, all other
elements in the overlay must also be 1p with a matching axis.

Elements in the overlay can be re-ordered by dragging rows in the overlay's legend. A right-
click context menu provides access to most of the actions that can be performed on the
overlay. Overlays can be added to reports, printed, saved as graphics, and copied to the
clipboard. (vsh, 10Dec2012)
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Reports and MultiGraphs

mSeveral performance enhancements have been made for drawing large
MultiGraphs. (pw/bh, 5Dec2013)

®MultiGraph context menus now include "Save as Graphic" and "Export to PDF" commands.
(bh, 3Dec2013)

®MultiGraph drawing on screen is now faster than previous versions, especially for
MultiGraphs with elements that have lots of dots. (pw, 25nov2013)

®mShow All Results and Show All MultiGraphs now restore result and MultiGraph windows to
the size and locations they used before they were hidden. (bh, 19Jun2013)

®The Save MultiGraph Graphic option in the File menu now offers additional file formats for
the graphic, including jpeg, png, tiff, and gif. (rb, 22Jan2013)

®The Save MultiGraph Graphic dialog now points to the folder for MultiGraphs by default.
The folder for MultiGraphs is now editable in the Wildcards and Pathways dialog. The name
of the file to be saved is now based on the name of the MultiGraph. (ml, 230ct2012)

mConditional area objects on Reports can now be used to tile objects in a number of ways.
The context menu for a conditional area has 3 new entries: "Tile objects RxC", "Tile objects
to fit", and "Scale objects to fit". The first command tiles the objects that overlap the
container using the number of rows and columns defined in the properties of the

container. Tile object to fit will find the best arrangement of rows and columns to fit the
objects into the conditional area object. Scale to fit will maintain the same relationship of
objects that are contained by the conditional area, scaling them to fit into its confines. (iCyt
1.5.5, 19Jun2012)

®Tiling commands and properties have been removed from the Report object. They are now
available in the Conditional Area object of the report. (bh, 20Jun2012)

®Reports now support multiple-selection of objects for moving and deleting. (bh,
24Feb2012)

Regions and Gates

®The region context menu now has a "Color this region only" option. When enabled, the
coloring for the selected region is the only color used (except for "ungated"” color). This
allows you to quickly check back-gating, identifying where the region's events appear in all
other plots.
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®Create (Insert) Region Array now works much faster when creating large region
arrays. This should eliminate "not responding” messages from Windows. (wm, 18Nov2013)

®The handle for moving a region label is now drawn with the color of the gate that it relates
to best. (bh, 90ct2013)

®The X and Y linear values for region vertices can now be edited by double-clicking the
vertex. Note that linear values may be rounded when exiting the dialog. (jj, 11Jul2013)

®The Region context menu now includes a "Links..." command that displays the Edit Region
Links dialog box with the region selected in the list. (bh, 3May2013)

®The Gate Statistics window now uses the "Alias" in the Edit Data Source dialog instead of
displaying the file name. This allows users to customize the text of the Gate Statistics
window (and gate legend on reports). The default alias for data sources is "[FILE]", which is
editable in Preferences->Data Sources->Alias. The alias has also been added as a field that
can be databased or displayed on reports. (be/la, 1May2013)

®When a region was deleted by dragging its label off the left or bottom of the histogram,
recreating the region could put the region's label in an invalid location. New logic now puts
the region label in its default location when recreating a deleted region. Similarly, region
labels are on-scale when undoing a region deletion that was done by dragging it off the left
or bottom.

®mLogic has been added to update the gating hierarchy after edits are made in the Edit Gate
dialog, as well as when regions are modified. This corrects situations where manually editing
gates caused the hierarchy to be represented incorrectly in the Gate Statistics

window. (dh/bh, 12Dec2012)

®Region labels now only display the "move label" handle when the region or the label is
active. The move label can still be selected, even when not visible. (vsh, 90ct2012)

mAuto-adjusting 1p and 2p regions can now adjust to capture the lower or upper percent of
the histogram. Two new choices appear for the Auto Position Method: Include lower percent,
Include upper percent. (bh, 7Sep2012)

®The statistics shown in region labels are now independent of the alias for the region.
Preferences and region dialogs have been modified to allow independent display of region
name, alias, and a selectable statistic. WinList interprets and upgrades protocols created with
previous builds to use the new region label properties. (iCyt 1.7.10, 5Jul2012)
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mGates can now be set on multiple histograms at once. Multiple-select the histograms by
Ctrl-clicking the title bars. Then use either the cascade gate tool or the gate tool on the
histogram toolbar to choose a gate for the selected histograms. (iCyt 1.6.2, 19Jun2012)

®Freehand drawing of 2p regions now results in smoother regions. (bh, 16Apr2012)

®The region context menu (right-click on region label) now contains a command to initiate
cascade gating. This allows the region to be used for cascade gating even when the
histogram is too small to show the region's cascade hot spot. (la, 26Mar2012, iCyt 1.7.5)

®Region vertices are now moved when the user changes the transform (linear, log,
HyperLog) to maintain approximately the same position on the data. (bh, 22Mar2012, iCyt
1.7.7)

®The Edit Regions dialog has been revised to use a table format instead of a simple list. (la,
14Mar2012, iCyt 1.7.11)

®The mouse scroll wheel can now be used to inflate and deflate regions. Move the mouse
inside a region and scroll up to inflate, or down to deflate the region. (vsh, 13Mar2012)

Graphics

®Logic for coloring of 1P histograms in gate hierarchy mode has been improved to handle
histograms with "No color subsets" selected in the graphic properties. (dh/bh, 10Dec2013)

®Index Analysis histogram and regions:

A new type of histogram window allows low-resolution classification parameters to be viewed
in a 2 dimensional grid of wells. The intended use for this Index Analysis histogram is for
well index parameters from plate sorting experiments, but we expect there are other uses as
well.

The Index Analysis histogram displays a filled circle for each index location that contains one
or more events. If more than one event falls in the same well location, a pie chart is used to
show the colors of those events.

The Index Analysis histogram can be gated with any gate.

Regions can be created on the Index Analysis histogram. These regions, called "groups”,
define a set of well locations. The elements do not have to be adjacent wells.

Gates can be applied to Index Analysis windows, and gates defined in the Index Analysis can
be applied to traditional histograms.
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mHistograms now have "Make bigger" and "Make smaller" entries in the context

menu. These commands map to the "+" and "-" key when the histogram is selected. The
commands increase or decrease the size of the histogram window by 50% for quick resizing
up and down. (iCyt 1.7.2, 20Jun2012)

®\When a histogram is reduced in size so that the axis would take more than 25% of the
space, the axis and fonts scale down automatically. This only affects the display of a
histogram window on the screen; it does not affect reports, MultiGraphs, or printing. (la,
20Apr2012, iCyt 1.7.3)

®Histograms on Reports now honor the "Keep square™ histogram preference when resizing.
This restriction can be temporarily turned off by holding the Alt key down during the
move/size. (la, 19Apr2012, iCyt 1.5.3)

Performance and Usability
mAutomatic recovery and crash reporting

We've designed a new automatic backup/recovery system that includes built-in crash
reporting. The system will save a copy of your protocol into "My Documents/WinList
3D/AutoRecover" every 2 minutes by default. A Miscellaneous Preference "Auto-Backup
Protocols" determines how often the backup is created. This system is currently disabled in
acquisition mode. If the program closes normally, the auto-recovery files are deleted. In the
event of a crash or power failure, WinList will check the AutoRecover folder on next start-up
and allow the user to recover from the last auto-save.

Integrated with this system is a new crash reporting system that creates a ZIP file with
information that Verity can use to pinpoint the crash location in the software. The Crash
Reporter will offer to send a crash report to Verity, as well as to restart WinList if it crashes.
Users can choose whether to include the FCS file and WLX protocol with the crash report.
Crash reports are saved into "My Documents/WinList 3D/CrashReports". (bh, 18Apr2013)

®\When WinList finds WLX files in the AutoRecover folder and the user chooses not to review
those files, the program will now ask if the user wants to delete the files in the auto-recover
folder. If the user chooses "Yes" to this second question, all WLX files in the AutoRecover
folder are deleted. If the user chooses "No", the files are left in the folder. (dtm,
12Jun2013)

®Protocol bundles now open and save faster. (bh, 24J12013)

®Protocol bundles can now store FCS files larger than 4GB. (bh, 24Jul2013)

®WinList now gracefully closes out when the user logs off the computer or Windows is shut
down. This is required for Windows 8 compatibility. (bh, 12Jul2013)
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®WinList displays the 10 most-recent protocols/bundles in the Ribbon Bar's "Recent
Protocols” list. This list is shown in the File menu (with the WinList icon on the left). (bh,
8Jul2013)

®This build of WinList will use the Ribbon Bar interface by default (and it will announce that).
Use Options->Preferences->Miscellaneous to change between ribbon bar and toolbar
interface. A restart of WinList is required after switching modes. (bh, 5Jul2013)

®The program now displays a confirmation dialog when the user selects "Delete" from the
Histogram context menu, allowing the user to cancel the deletion. (bd, 5Jul2013)

®The batch toolbar is now displayed for batches of 1 or more files. Previously it was
displayed when there were 2 or more files. (bg, 9Jul2013)

®There are several changes in the Edit Data Source dialog:

We removed the "New File" button. This functionality is handled by Get Next File or batch
processing.

If a change is made in the Add Parameters or the Dataset dialogs, the Edit Data Source
dialog is automatically closed. This change was made because these two actions typically
require the system to update everything. Editing other aspects of the data source is not safe
until after the update. These changes were made to address several instabilities that arose
from allowing edits to the different systems found in the Edit Data Source dialog. (bh/rf,
18Dec2013)

®There are changes in the Names and Resolutions dialog (found in Edit Data Source).

The ability to edit the edit and lock the log bias for each parameter has been removed. If log
bias is enabled (in the compensation toolbox), all parameters involved with compensation
have the same log bias applied. Once again, we highly recommend that users move away
from using log bias at all. (bh, 17Dec2013)

®The Batch button on the Home ribbon tab is now a splitter button. By default, it executes
the Create/Edit Batch command. There are also commands for Next Batch and Previous
Batch to allow navigation using the button. (bg, 11Jul2013)

®We have added logic to handle Guava FCS files with invalid keyword/value formatting. In
addition, we no longer try to read keywords from the ANALYSIS segment of FCS files. (bh,
12Jun2013)

®mYou can now protect histograms from being accidentally deleted. Use the Edit Data Source
dialog to enable the "Protect histograms" property. With the property enabled, all
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histograms on the data source are protected against user deletion. The setting is also saved
in a protocol or protocol bundle. (ms, vi 1352, 30jan2013)

®Logging has been revised so that it can create larger (even unlimited) logs. A property has
been added to determine the size limit, and the program checks this limit when it starts up
and when it leaves the Edit Properties for Logging dialog. When the log file reaches the size
limit, it is renamed based on its modification date and time to preserve the log.

The log file now stores the newest entries at the end of the file to improve performance
when logging is enabled.

There are now 2 logging modes: Basic and Debugging. More detailed information is stored in
Debugging mode.

®Improved performance of FCOM calculated parameters and regions placed on FCOM
histograms. (wm/bh, 22Mar2013)

®Macro recording now supports creating histograms by clicking and dragging. (rf,
29jan2013)

®Macro support has been added to allow recording and playback of selecting gates via the
histogram toolbar. (jb, 25jan2013)

®Logic that fixes up FCS keywords in Beckman Coulter FC-500 files has been enhanced to
work with more FC500 files. This allows auto-compensation to work and for parameter
names to be pulled from dataset 1 in more cases. (bh/cmb, 20Dec2012)

®A new option has been added to Miscellaneous preferences for loading preferences from
bundles. The new option is "Use bundle preferences". This works like Prompt for
preferences, except that no prompting is done. With either of these settings, keep in mind
that the preferences that are being loaded can change the setting of the setting. In order for
these settings to work optimally, all protocol bundles you save should have the preference
set the way you want it. (wr, 5sep2012, vi 1331)

®Pressing and holding the Esc key will now cancel a macro without the Macro Status dialog
showing. (dh, 12Jul2012)

®There is a new "Quick Next File" dialog box that can be used for the Next FCS File
command.

The new dialog has the advantage that it selects the next (or previous) file in the list, making
it quicker to process a sequential list of files. To use the Quick Next File dialog, display the
Preferences dialog and select "Data Sources". The "Next File dialog" property allows you to
choose the "Windows file dialog” or the "Quick file dialog”. (ml, 10Jul2012)
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®When the region font preference is edited, existing regions now update their fonts to match
the new preference. (bh, 5Jul2012)

®When using "Open FCS File" or "Next FCS File", you can now select a WinList bundle.
WinList will extract FCS file(s) from the bundle and allow it to be read into the current
analysis setup. (la, 18Apr2012, iCyt 1.4.6)

mHistograms in the Data Source window can be multiple-selected for moving, sizing, editing
graphics, and adding to reports. To multiple-select, hold down the Ctrl or Shift key while
clicking histogram title bars. To unselect, click on empty space in the data source window. To
move the group, drag the hatched selection area. To size the group, drag one of the outside
handles of the selection area. To edit the graphics, right click on a selected histogram and
choose "Graphics". To add the group to a report, right click and choose Add to Report. To
move or copy to another page, right click and choose Move or Copy to Page. To delete the
group, right click and choose Delete. (bh, 19Mar2012)

#XML Import:

You can now provide supplemental keyword information to WinList for the FCS files you
analyze. In Preferences->Data Sources, you will find an "Import Keywords" option. Select
one of the import options, and WinList will look for an XML file associated with each FCS file
it reads. It can look for the XML in the same folder as the FCS file, or in some other folder
you specify. The XML file must be named the same as the FCS file, with ".xml" appended to
it. WinList looks for the file when it reads an FCS file, and it parses the information in the
file. Keywords are added to the Keyword tree so that you can display the information on
reports and in databases. (hv, 8Mar2012)

Sony Plug-in

®SY3200: Several protections have been added to region computation logic to prevent issues
with regions created or modified during sort operations. (ru, 31Jul2013)

®Sony: The file counter is now updated properly when edited in the Edit Acquisition dialog.
(bh/jh, 15Nov2013)

®SY3200: Additional logic has been added to determine whether valid device data has been
received from Haps Control prior to writing protocol files. (bh/jh, 18Jul2013)

®SY3200: Color density plots now reset correctly during acquisition. (bh, 24Jul2013)
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®mSY3200: After acquisition of very large files, WinList became unresponsive and the user
interface did not update. This has been corrected. (bh/jh, 24Jul2013)

®SY3200: WinList now transmits sort information anytime it transitions from "W" mode into
monitor or acquire via the toolbar buttons. (ja/bh, 26Jun2013)

®SY3200: Several error checking routines have been added to ensure protocols are written
and read properly. (bh, 15jan2013)

®SY3200: WinList now prevents the user from closing it directly when running in acquisition
mode. The program is closed automatically by HAPS Control when that app shuts down. (la,
11Jan2013)

®SY3200: Sort stream assignments are now stored in protocols. When protocols are opened,
the sort stream assignments are automatically sent to HAPS control. (la, 150ct2012)

®SY3200 preferences has a new property, "Monitor Mode Events", that determines the
number of dots for 2p/3p plots and the area for 1p plots when monitoring. Individual plots
can still have customized settings for number of dots to display. When the preference is
changed, all plots update to the new preference value. (iCyt 1.7.9, 17Jul2012)

®SY3200: The Edit Sort dialog has been revised to be sort-stream-centric instead of gate-
centric. Each sort stream is listed once. A gate can be assigned to each stream. (bh/la/jh,
12Jul2012)

®SY3200: Additional performance improvements for monitoring and acquisition. (1.2.1, bh,
14jun2012)

®SY3200: A quiet alert appears if transformations are edited during monitor/acquisition to
allow the user to edit the sort gates. (dm, 12Jun2012)

®mSY3200: A quiet alert appears if logging is enabled when the system starts monitoring,
giving the user an opportunity to turn logging off to improve performance. (bh, 14jun2012)

®SY3200: Significant performance enhancements have been made in acquisition and real-
time dot drawing. (bh/cmb, 31May2012)

®SY3200: The Connection Manager has been removed. All feature selection decisions are
now made in Haps Control. (la, 18May2012)
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Bug fixes

®Sony Bug fix: Under some restricted circumstances, it was possible to click the "X" to close
a histogram window as the Edit Histogram dialog was getting ready to display, causing the
program to crash. Protections have been added to prevent this problem. (bm, 20Dec2013)

®Bug fix: The program crashed when drawing a Contour region on a 2P plot that had very
few events. Corrected. (bg, 18Dec2013)

®Bug fix: Several fixes were made to support reading macro-based protocols created by
WinList version 5 and 6. (dh/bh, 12Dec2013)

®Bug fix: An FCS file with an invalid creation or modification date would cause the program
to crash in the course of opening it. Code has been added to detect and protect against this
problem. (pw, 13Dec2013)

®Bug fix: In the Edit Region Links dialog, if the mouse was clicked in the region listbox but
not on an item in the list, the program crashed. Corrected. (bhd, 10Dec2013)

®Bug fix: Protocols that were based on 10-bit data files showing log could incorrectly show
the parameters zoomed in histograms. This occurred when the histogram contained regions
and an active link for the histogram was part of a report. Corrected. (dh/bh, 10Dec2013)

®Bug fix: If a histogram name contained a forward slash "/", macro playback of region
creation and region moves failed. This has been corrected. (pw, 2Dec2013)

®Bug fix: If "Enable cascade gating to create and adjust gates” was enabled in Edit Gates,
and a region file was opened from disk in the Edit Regions dialog, the gates were redefined
as the region file was read. This created problems for any custom gates that were edited by
hand. The corrected logic does not modify gate expressions when region files are read from
disk. (pw, 11Nov2013)

®Bug fix: Macro playback of region moving and sizing did not put the region label in the
correct location. This has been corrected. (pw, 18Nov2013)

®Bug fix: The 3D isometric contour display did not show populations correctly in color-by-
hierarchy mode if several subsets had the same gate color. This has been corrected. (dh,
22Nov2013)
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®Bug fix: Color of some color subsets in 1P histograms was unexpected in some uses of
Color-by-gate-hierarchy, especially when some colors were set to "no color”. This has been
corrected. (bd, 27Sep2013)

®Bug fix: In the Edit Color By Hierarchy dialog, the Ungated gate was allowed to have "no
color" assigned to it. This is no longer permitted; every event must have a color associated
with it. (bh, 27Sep2013)

®Bug fix: The program did not handle memory allocation failures for 2p dots properly. This
has been enhanced to provide a more robust response during low memory conditions. (dh,
40ct2013)

®Bug fix: Arrow heads are now drawn correctly when larger line weights are selected. (dh,
170ct2013)

®Bug fix: Corrected a crash that could occur if the user clicked the close button ("X™) on the
main window while the program was reading a large protocol file. (ap, 2Aug2013)

®Bug fix: Buttons on the macro toolbox are now blocked if a modal dialog is open or the
program is in the process of opening or writing a protocol. (bg, 6Aug2013)

®Bug fix: If preferences were set to "Autocomp each file" and the user adjusted the
compensation manually after reading a file, a saved protocol would not display the data with
the adjusted comp settings. This has been corrected so that when the protocol is loaded, WL
uses the compensation that was in place when it was saved. (bh, 23Aug2013)

®Bug fix: WinList did not correctly interpret the $SPILLOVER keyword for FCS3.1
files. Corrected. (bh/cb, 26Jul2013)

®Bug fix: The program could crash when reading some older protocols with 1P histograms
containing regions. Corrected. (jw, 12Jun2013)

®SY3200 Bug fix: WinList would go into an infinite loop and eventually crash if a
transformation was set to HyperLog and Auto-adjust was enabled when connected to Haps
Control. The program now ignores Auto-adjust when connected to a Sony/iCyt
instrument. (rc, 13Jun2013)

®SY3200 Bug fix: If an acquisition is terminated by clicking the "W" button (entering Winlist
mode), the program could crash when closing out or when opening a new protocol. It could
also leave several temporary files on the disk. This has been corrected. (bh, 26Jun2013)
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®SY3200 bug fix: If the user clicked a button on the SY3200 toolbar while WinList was
writing out the final acquisition file, the program could crash. This has been corrected. (ru,
14May2013)

®SY3200 bug fix: If the program was set to continue monitoring after an acquisition, it could
crash. This has been corrected. (bh, 14May2013)

®SY3200 bug fix: The program could crash if the user stopped an acquisition before it
completed. This has been corrected. (bh, 15May2013)

®Bug fix: In some cases when opening protocols, region label statistics did not update if the
region was over no events. The label would update as soon as the region contained events.
This has been corrected. (jh, 30Apr2013)

®Bug fix: When a compensation page was added and deleted, the program did not display
the correct number of pages, and recreating the compensation page did not work
correctly. Fixed. (be, 6May2013)

®Bug fix: The page buttons on the data source toolbar did not update correctly when a page
was deleted. Corrected. (be, 6May2013)

®SY3200 bug fix: A crash could occur when displaying 2 or more 2P histograms containing a
"classification" feature during monitor or acquisition. This has been corrected. (jh,
3Apr2013)

®Bug fix: If a calculated parameter (Add Parameter dialog) referenced another calculated
parameter in its expression, the program crashed due to an overrun. Corrected. (bh/dh,
5Apr2013)

®Bug fix: When displaying low-resolution parameters such as "Event Classification", the
program did not correctly dither the highest values. Instead, the values were clipped to
resolution-1. This has been corrected. (jh, 19Apr2013)

®Bug fix: When batch processing with one data source window, the program did not
correctly pause after each batch file if multiple outline levels were created in the batch. This
has been corrected. (dh, 23Sep2013)

®Bug fix: After making edits in the Quantitation dialog, the program could appear to hang if
there were a large number of regions. This has been corrected. (bh, 28Mar2013)
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®Bug fix: WL crashed when creating a region on a "Moflo Astrios" file with parameter
resolutions of 4,294,967,296. Corrected. (dh, 25Mar2013)

®Bug fix: The macro status dialog will be moved onto the visible portion of the screen if all or
part of it is out of view when the macro starts running. (vi 1353, 30jan2013)

®Bug fix: Macro playback of the Save Data Source command and dialog did not work
correctly. This has been corrected. (bh, 5Feb2013)

®Bug fix: In certain cases, if an NStat region label was moved and then clicked, the region
would be repositioned incorrectly. This has been corrected. (dm, 8Feb2013)

®Bug fix: For protocols with very large numbers of regions, changing the transformation for a
parameter caused the program to appear to hang while processing the change. The failing
example contained 1041 regions. This has been corrected. (wm, 8Mar2013)

®Bug fix: Some cascade gating scenarios (especially back-gates) caused the gate hierarchy
to be incorrect. Logic has been enhanced to allow back-gating, while maintaining the
hierarchy. (bh, 21Mar2013)

®SY3200 Bug fix: In some circumstances after a WL crash, ISB files would not open
correctly. A warning was displayed indicating that the protocol was designed for a different
number of parameters. This has been fixed. (jh/la, 16jan2013)

®Bug fix: When running a macro to create a histogram, WinList created an invalid "undo"
action. If the user selected "Undo" after running the macro, the program would
crash. Corrected. (dr, 21Jan2013)

®Bug fix: In some cases when an edge vertex for an NStat was moved, WL did not correctly
compute the number of events in related sub regions. This has been corrected. (ap,
290ct2012)

®Bug fix: A crash occurred if a gate file was opened from disk and it contained more gates
than the number currently defined for the data source. (bh, 310ct2012)

®Bug fix: The file open/save dialog did not handle files with long names properly. This has
been corrected. (bh/dh, 06Dec2012)

®Bug fix: When gate aliases were edited, an extra set of keywords remained in the keyword
list until a new protocol was loaded. Corrected. (dh, 13Dec2012)
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®Bug fix: Strings containing "&" did not display correctly in some report objects. (dh,
14Dec2012)

®Bug fix: If batch toolbar was docked to top of app and a protocol was opened with
minimized data source windows, the data source windows would be moved off screen.
Corrected. (dm, 6sep2012)

®Bug fix: Scale To Fit in the Window menu now ignores data source windows that are
minimized. (dm, 6Sep2012)

®Bug fix: Corrected a graphics issue where events on a HyperLog axis were not properly
displayed if they fell on the lowest HyperLog channel. (bh, 6Sep2012)

®Bug fix: Double-click on an NStat region label did not create results when preference was
set to do so. This has been corrected. (ml, 28Sep2012)

®Bug fix: The program did not always update the gate statistics and event coloring when a
region referenced by the gate was deleted. If the gate is set to be "On" (instead of "auto-
activate"), this problem would occur. Corrected. (dtm, 24Aug2012)

®SY3200 Bug fix: files were being written with a value of "0.0" for $PnE. It should be
"0.0,0". This has been corrected. (jh, 24Aug2012)

®SY3200 Bug fix: Logic has been added to ensure that keywords generated during
acquisition are not duplicated. In previous builds, two versions of the same keyword could be
added, differing only in the case of letters. (jh, 24Aug2012)

®SY3200 Bug fix: Region flicker during monitor/acquire has been eliminated. (jh, 23Jul2012)

®SY3200 Bug fix: When switching from Acquire to Monitor mode, an error message was
displayed and the program switched to WinList mode. This has been corrected. (bh/cb,
20Jul2012)

®SY3200 Bug fix: When drawing freehand regions during monitor/acquire, sometimes region
segments disappeared until the region was completed. Corrected. (jh, 20Jul2012)

®Bug fix: When loading a protocol with fewer regions defined than the current protocol, the
database did not remove the region fields for the missing regions. This bug was introduced
in 7.1.1, and it has now been fixed. (dy, 31Jul2012)
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®Bug fix: The ApplyRegion macro command would fail if the new region already existed in
another histogram. This has been corrected. (rf, 21Aug2012)

®SY3200 Bug fix: Regions would flicker in monitor and acquisition mode. Corrected. (la,
16Jul2012)

®Bug fix: A text object on a histogram could cause a crash if the histogram was too small to
display and it had a linked object on a report. Corrected. (cmb, 16Jul2012)

®Bug fix: Corrected logic that finds the next unused gate in the process of cascade
gating. The previous logic inappropriately selected an active gate in some cases. (bg,
17Jul2012)

®Bug fix: In macro playback with "echo off", the Edit Regions and Edit Gates dialogs could
cause other windows to be raised in the z-order, on top of WinList. Corrected. (pw,
27jun2012)

®Bug fix: The Edit Gate dialog did not properly playback a macro to apply a gate to a
histogram if the histogram name contained a comma. (pw, 24May2012)

®Bug fix: Create Region Array took a very long time to complete for large arrays. This has
been corrected, and a status window now shows the progress. (wm, 1Jun2012)

®Bug fix: When processing a multi-level batch, the Pause command did not properly enable
the "Continue" button on the batch toolbar. Corrected. (bh, 2Apr2012)

®Bug fix: Quantitative results were incorrect with 7.1.1 for FCS2 data files with log-encoded
data. Median, mode, and low/high statistics did not reflect quantitative units. (al/bh,
5Apr2012)

®Bug fix: When 2p region vertices were shown and a user chose to display fewer than "all"
vertices, the region resize handles were not always accessible and resizing was
unpredictable. Corrected. (pw, 13Apr2012)

®Bug fix: When using a preference file that was saved with "Inverse Palette", drawing new
regions failed to use the correct color for region lines and text. Corrected. (pw, 16Apr2012)

®Bug fix: The first file acquired via the SY3200 plug-in was missing $BEGINSTEXT and
$ENDSTEXT keywords. Corrected. (jh/dm/bh, 2May2012)
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®Bug fix: WLB Bundle files were corrupted if they contained FCS files greater than about 2GB
in size. This has been corrected. (dm, 14May2012)

®Bug fix: The "Automatically adjust gate equations..." checkbox in the Edit Gates dialog was
not properly restored when reading a saved protocol or protocol bundle. This has been
corrected. (bh, 23Feb2012)

®Bug fix: Although there was no limit to the length of a gate expression, the gate compiler
was using a limited buffer and imposing an invisible limit of 80. This limit has been
eliminated. (bh, 23Feb2012)

®Bug fix: When a region was made very narrow or very short, attempting to resize using a
middle handle did not work. In most cases, a new region was created. This has been
corrected. (dm, 29Feb2012)

WinList 7.1

Performance and Usability
®WinList now uses additional threads to improve processing performance.

®A Miscellaneous preference has been added to enable/disable the use of threading. By
default the "Threading" preference is enabled to improve performance. On computers with
limited resources, you may need to disable threading.

®The "Undo" command has been added to the Edit menu, with keyboard shortcut Ctrl+Z.
Undoable actions: region deletion, moving and sizing editing histograms, changing
parameters, and editing graphics.

®Time parameter improvements: WinList now detects the "Time" parameter and sets it for
auto-zooming. It also converts the axis into seconds if the data file contains the $TIMESTEP
keyword. The Time parameter is also set to "Auto-zoom" by default.

®WinList is now "large address aware", supporting greater than 2GB of memory space.

MultiGraph

®MultiGraph printing now takes advantage of some of the printing options for Reports. If
"Fast Printing" is enabled for Reporting preferences, MultiGraphs will use the "Print Quality"
report preference and printing can be significantly faster on some printers.
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®MultiGraphs can now be saved as PDF files. Choosing File->Save->Save MultiGraph PDF will
display the Export to PDF dialog, allowing you to navigate to a location and enter a file name.

Regions and Gates

®Improved region deletion behavior: When a region is deleted, WinList now keeps track of all
its properties and vertices, as well as the histogram it was originally created in. The region
can only be redrawn in the same histogram, unless the Edit Regions dialog is used to "Clear"
the deleted region. The Edit Regions dialog allows the region to be restored after deletion.
When the region is redrawn after deletion, its original properties are maintained. These
changes provide more consistency in gate expressions that reference the region, as well as
providing a means for undoing a region deletion.

®Holding the Shift key down when deleting a region will disassociate the region from the
histogram so that it can be redrawn in another histogram. If the Shift key is not down, the
deleted region remains associated with the histogram and will only be redraw in that
histogram.

®A region preference has been added to control whether WinList associates regions with the
histograms in which they are originally created. The default value for the "Associate with
Histograms" is enabled, which means that a region will only be redrawn in the histogram
where it was originally drawn. Disable the property to allow a deleted region to be redrawn in
any histogram. You can also press the Shift key when deleting a region to disassociate it
from the histogram, even if the property is enabled.

mNStat regions no longer limit rows and columns as a function of histogram resolution.

®A Region preference has been added for the display option for NStat region labels so that it
can be set separately from other region default label options.

®A gate equation can now refer to other gates. For example, if G2=R1&R2 and G3=R3&R4,
we could define G4=G2|G3. This would be equivalent to G4=(R1&R2)|(R3&R4). A gate can
only reference gates that are defined ahead of it in the gate list.

A notification window now appears when a sort region is moved, sized, or deleted. The
notification window can be clicked to edit the sort. The user can continue to work when the
window appears; the window will close automatically.

®When the Edit Gates dialog Reset All button is clicked, the program now resets the
histogram gates to "Ungated" in addition to resetting the gate expressions.
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®The Edit Program Controls dialog will now increase or decrease the number of gates and
regions for each data source if these values are edited. Previous versions only increased the
number.

®The Context menu for 2P regions now includes a "Conform to Other Regions" command.
This command adjusts the current region so that any of its vertices inside of other regions
are removed, and any vertices of other regions inside of it are added.

Graphics
mEdit Graphics dialogs now have an Apply button.

®Histogram titles now update when a new file is loaded and when different parameters are
selected for the histogram.

®When the mouse hovers over a histogram title bar, a tooltip is now displayed to show the
title bar text.

mDefault 2p graphic preferences have been modified to show Dots with Contour lines. This
change will have no effect if you have already set 2p graphic preferences.

®The Save Graphic command for histograms now supports JPEG, PNG, TIFF, and GIF
formats, along with bitmap and metafile formats.

#®Contour drawing has been revised to provide improved graphics even with low event
counts.

®The 3D viewer has been enhanced. It now allows up to 1,000,000 spheres/dots. The user
can choose the location for the axes, and there is an option to display the exponent only on
the axis tics.

General

mHistogram names now use the actual parameter names by default, instead of P1, P2, etc.
Pre-existing protocols will use the same names they were saved with.

®WinList now handles situations where the User Documents folder has been redirected to a
network location. Registration information is now stored in a machine-specific section of the
preferences file (WinList3D.INI). The program will automatically move existing information to
the new section.
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®WinList now disables compensation if a new file is opened and its parameter resolutions
differ from those that were used to set up the compensation.

®WinList now quietly alerts users if Log Bias is turned on in a protocol. The alert offers to
turn off log bias for the user.

®Logic has been added to read FlowJo data files that do not conform to FCS standards for
specifying data offsets.

®The Transform dialog now supports Auto-zoom using several methods. With “Auto-Zoom to
highest used channel” the program will automatically zoom to exclude empty channels at the
upper end of the selected parameter. With “Auto-Zoom to Fixed Upper Boundary”, you can
specify a specific channel that will be used as the upper boundary for the parameter. And
with “Auto-Zoom to Percentile”, you can enter a percentile at which to set the upper
boundary.

mQuantitation has been revised and improved. WinList now supports quantitation on linear
parameters, quantitation with HyperLog axis, and using slopes & intercepts derived from
linear data. The Quantitation dialog (Edit Data Source) has been revised to improve
efficiency.

®WinList now ensures that its packet size is at least 200K events when it starts up with iCyt
support. When starting up without iCyt support, the default packet size is 50K events.

®Mousewheel scrolling in dialogs has been improved.

®File Open and Save dialogs now use the native OS dialogs. The one exception is the File
dialog displayed when adding files to the batch list, which cannot use the OS dialogs because
it must be displayed at the same time as the Batch dialog.

®When WinList is set to "autocompensation” files from keywords, it turns off compensation
when it sees an identity crossover matrix (i.e. a matrix that specifies no compensation).
Starting with this build, it also clears the compensation matrix in this condition.

®When running on WinXP, the older XP-style choose folder dialog is used to pick a folder
location.

®The Preferences dialog now has a "Save preferences" checkbox on the page that allows
opening of preferences from disk. Enable this option to make the newly opened preferences
permanent.

®A change has been made to the Save Data Source command. If the name of a parameter
has been edited in the Names and Resolutions dialog, WinList will use that name as the $PnS
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keyword value if the file is resaved using the Save Data Source command. The original $PnS
value is stored as PnAlias.

®When the Open Macro command is used, WL now asks if you would like to run the macro
you have just opened.

®A “DDE Timeout” setting has been added to Miscellaneous preferences to control the
amount of time (milliseconds) that WinList will wait for a remote script command to
complete. The default setting is 10000.

iCyt Features
®WinList now creates a $TIMESTEP keyword that allows conversion of the Time parameter to
seconds

®=1f a HAPS had two features with the same name and they were both selected in WinList, no
events would display. WinList now requests the features from HAPS based on the feature ID
instead of feature name.

®Removed the "do you want to connect" prompt on app startup. If there's a server name
saved in iCyt preferences, WL will attempt to make the connection.

®QOutput resolutions up to 16777216 can now be selected from the Connection Manager.

Bug Fixes
mCorrected a crash that could occur when Log Bias was enabled.

®Under some circumstances, region line segments would draw incorrectly when the region's
label was moved.

®Code has been added to allow the user interface to update during lengthy operations.

#Several commands in submenus of the Window menu did not execute the correct
command.

®\When duplicating a data source, the state of the gate list "automatically adjust gates"
checkbox is now preserved.

®If a report object had no width or height, the PDF creation routine would crash.

®Double-clicking a quadstat/nstat label did not perform the "Double-click action” that was set
in region preferences. This has been corrected.
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®Enhanced region creation logic to ensure that region labels are on-scale after new regions
are created.

®Inactive gates were being recomputed when they did not need to be.
®Color by Parameter Value did not assign the last color to as many events as it should have.

®\When exporting an FCS file using Save Data Source, the parameter resolutions were
incorrect if the source file had log-encoded parameters.

®When a new file is opened into an existing setup, histogram zoom will reset for any
parameters that have a different resolution in the new file compared with the previous file.

®When a connection file is not currently loaded and a protocol bundle is saved, WL now
stores information about the last connection file in the protocol. It also saves the last
connection file in the bundle. This allows the program to enable the "Open Last Connection
File" command when the protocol bundle is stored.

®Zoom is now reset if a new parameter is selected for a histogram and it has different
transformation characteristics than the previous selection.

®The auto-adjust routine for HyperLog did not properly handle data when there were no
events in the negative portion of the data space. This has been corrected.

®The Keywords button on the Open FCS Files dialog did not work correctly in some cases.

®A misinterpretation of a Millipore InCyte FCS file's $SPILLOVER compensation information
has been corrected.

®Info windows now update correctly when added to reports.
®Macro playback of assigning a gate to a histogram did not work correctly.
®The Keywords button on the Open FCS dialog did not work properly.

®If a macro-based protocol from an earlier version was opened and modified, WinList could
overwrite the macro with a new xml-format protocol when quitting. Logic has been revised so
that WinList does not attempt to save changes to a macro-based protocol.

®When WL was on a second monitor, the Edit Batch dialog did not position the File dialog
next to it correctly.

44 © 1992-2016 Verity Software House. All Rights Reserved.



WinList User Guide What's new?

®WL could hang if it moved auto-position regions to the edge of a histogram. On the edge,
the logic always considered the region to have moved and tried to process it again.

®Result window ID fields can now display keywords from the full results tree.

WinList 7.0
WinList 7.0 is a major version update with many new features and enhancements.

New Features
®Network-based, shared "seats" allow multiple users to share WinList as needed, up to the
available number of seats.

®Enhanced OpenGL 3D graphics are now included in all versions for unique spatial views of
2P and 3P data with eye-catching display settings.

mUser defined keywords and equations create additional analysis results based on keywords
and other stats. Create ratios and other mathematical expressions to extend your analysis.

®Histograms now support data zooming to focus on an area of interest.
mUser-selectable transforms for each parameter: HyperLog, Log, and Linear.
®Automatic adjustment of HyperLog display settings.

®mXML-based protocols store analysis setups and load significantly faster than macro-based
protocols.

®Create tube-specific compensation using the Compensation Database. Compensation of
complex panels has never been so easy and efficient.

®Enrich Data feature allows you to do a “virtual sort” to enhance a population of interest
during analysis.

mDownloadable WinList "Reader” provides an easy and free tool for sharing WinList reports
and analysis protocols.

®"Conditional update" areas on reports only update when user-defined conditions are met.

®Run a macro script within batch file processing for highly customized batch analysis options.
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®mReport system now includes “smart” positioning of elements as they are added to the
report.

mDuplicate Data Source now replicates all regions, gates, and colors — even keeping the
same region IDs.

®Gate Statistics window provides a legend stats for all gates, as well as "Unclassified" and
"Overclassified" events at each level of the gate hierarchy.

®Read and write FCS files in FCS 3.1 format.
mCreate N-Stats that label the full phenotype of the FCOM vs FCOM.

®The Open FCS file dialog now includes a "Preview" checkbox to preview a set of FCS
keywords, making it easy to identify files of interest.

®"Show Histograms based on Trace Line Option" arranges histograms based on the selection
in the Trace line options listbox to simplify compensation setup.

®WinList's main toolbar now contains a drop-down list of coloring modes.

Color by Histogram Gate uses the color of the gate that is applied to the histogram.

Color by Gate Combinations is the new name for Color Event mode.

Color by Parameter Value colors events based on the intensity of a selected parameter.
Color by Gate Hierarchy uses the color of the last gate in the gate hierarchy that an event

belongs to.

®Reports now have a "master page" containing items you want on all pages of the report.

mKeyboard shortcuts are now provided for adding objects to the report.

More New Features
A menu command has been added to Check for Updates online.

®Gate statistics are now available as keywords in reports and for databasing.

®The Edit Gate dialog now allows the user to choose how gates are activated, on a gate-by-
gate basis.

®The Region preference for NStat sub region labels now includes the option to display name
and percent of gate.
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®The Options menu has a new entry for the Database Update Wizard. This wizard is
designed to fix-up region results in existing databases to work with the new structure of
WinList. The wizard will check databases, and walk you through an update process for each
one.

®The macro commands for Save Protocol and Save Protocol Bundle can be edited to replace
the file name portion with a keyword. This allows these macro commands to create file
names that relate to the FCS file being analyzed.

®The macro system can now record and play back the Open Protocol, Save Protocol, and
Save Protocol Bundle commands.

®1P histogram graphics have several new graphic options and preferences. Choices allow
you to overlay color subsets, stack color subsets, or not display subsets.

®The Window->Data Sources menu has two new commands to make it easy to activate data
source windows. "Next Window" and "Previous Window" activate the next or previous data
source windows, respectively.

®The Save Data Source dialog has been redesigned to support revisions in FCS standards.

®Report windows now have a tabbed control at the bottom which allows page selection and
creation.

®An option has been added to the Edit Gates dialog that controls whether "cascade gate"
mode is on or off.

Enhancements
Reports now support region creation and modification directly.

®mSignificant improvements have been made to 2P graphics.

®Each data source now maintains its own regions and gates, rather than drawing from a
common set of regions and gates.

®Enhanced support for reading very large data files.
®WinList interacts with ModFit LT 3.2.1 via DDE for integrated DNA analysis.

mUser preferences are now stored in protocol bundle files. This makes the bundle file a more
complete snapshot of the analysis protocol.
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@WinList is now compatible with Windows™ Vista and Windows 7.
®The palette and color management system has been redesigned to handle more colors.

®The Batch system has been revised to provide a more control over what actions are
performed and when they take place. In "Basic" mode, simple options are selected via
checkboxes and dropdown lists in the Edit Batch Options dialog. When you need more
control, you can put the system into "Custom Scripts" mode. Batch processing levels allow
custom actions to be assigned to specific files for detailed control of batch file output.

mHistograms can now be “cloned” to create copies with the same graphics and parameters.

®A new printing preference has been added to control the size of the output for Print
Histogram.

®Printing of dots has been improved on high-resolution printer.

®A "Palette mode" preference has been added to Histogram preferences to support the new
inverse palette option.

®WinList now activates any gate that contains at least one valid region. Prior versions
required that all regions referenced in the gate expression exist in order for the gate to be
valid.

®The program now allows the user to locate missing files when opening protocols.
®Preferences have been added to set the default transform and its properties.
®A WLX protocol file can now be dragged and dropped onto WinList to open the protocol.

®\WinList now stores the locations of its toolbars, and restores those locations when it starts
up.

®2P regions now support finer resolution for drawing and statistics.

®The Link Regions dialog has been redesigned. It provides support for bi-directional links,
and simplifies selection by only showing "compatible regions" that can be linked.

®WinList now uses the PnDISPLAY keyword to set default transforms for new parameters.

®The cascade gating system has been enhanced so that it can update the chain of
dependent cascade gates when an upstream gate is modified.
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®The Scale-to-Fit data source command now pays attention to the "Keep histograms square"
graphics preference.

®The quality of the PDF output for reports has been improved.

®A new preference has been added to the Reporting preferences to control the "Printed
quality" of histogram report graphics.

®Gallios and Navios cytometer data files are now supported.

Enhancements to iCyt Acquisition
iCyt: WinList can now acquire very large data files, i.e., 20 features and 28-million events.

®iCyt: The transformation settings in the Reflection Connection Manager now come from the
Transformation preferences. Transformation changes made in the Connection Manager will
automatically update preferences.

®iCyt: The Connection Wizard now allows easier selection of features. Checkboxes have been
added to the feature list to simplify multiple-selection without having to use the Ctrl or Shift
keys.

®iCyt: WinList now asks the user at start-up whether or not to connect to an iROC server.

®iCyt: The Restart button on the iCyt toolbar now works for Monitor mode as well as
acquisition mode. When clicked in Monitor mode, all histograms clear and rebuild with new
data.

®iCyt: The Feature Selection page of the Connection Wizard has been enhanced to provide a
dynamic list of feature groups for filtering the feature selection list.

®iCyt: 1p histograms now remove stale events if voltage is adjusted on the instrument while
WL was monitoring.

®iCyt: Sorting regions now work correctly if they are defined in 4-decade mode in WinList.
Even with the correction, it is easier to make comparisons between WinList and HAPS Control
if WinList is using "computed decades" mode.

® iCyt: Text of some iCyt menus and dialogs has been modified so that it makes sense for
both Reflection and Synergy instruments.
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®iCyt: The Restart button on the iCyt toolbar now works for Monitor mode as well as
acquisition mode.

®iCyt: Acquired files are now stored in floating-point FCS file format.

®iCyt: Removed the popup status message that was displayed when data was not received
within a timely period.

®iCyt: Improved graphics when monitoring. The real-time dots shown while monitoring now
correctly accumulate to the desired number of dots before dots are removed. Previous logic

removed a certain fraction of dots and rarely displayed the desired number of dots. The new
logic eliminates the need for the "Dot Persistence" preference, and provides more saturation
in the dot displays.

®iCyt: The behavior of color-density, contour plots, and 1P histogram has also been
improved when monitoring. These plots will now accumulate events until the desired dot
count is reached, and then reset and start accumulating again. For 1P plots, the reset occurs
when a peak reaches 1000 events.

®iCyt: Behavior change of Dots during acquisition. In previous versions, 2p dot plots would
display up to a defined number of dots during acquisition, controlled by the "Max Acquisition
Dots" property in iCyt preferences. Once that threshold was reached, no additional dots were
displayed. Starting in this version, when that threshold is reached, the histograms showing
dots will reset their dots and start accumulating them again. This change allows the operator
to see changes in the display throughout the acquisition process.

®iCyt: Behavior change when HAPS is pinched or connection is lost . The program now
provides more consistent and obvious feedback when it is not receiving data. After 3 seconds
of receiving 0-event buffers or no buffers, a small status window is displayed indicating that
no data is being received. 1p and 2p plots will reset to show empty plots when monitoring.

®iCyt: Logic has been improved (in some cases corrected) when the user start WinList
acquisition mode with the HAPS Control in a "pinched" state. Previously, histograms and
results might not reset properly in this circumstance. Now, all histograms and results are
cleared and WinList enters a "waiting to acquire" state.

®iCyt: WinList now provides support for storing instrument settings in its protocol files.

iCyt Bug fix: Spurious events in an acquired FCS file that had a 0 intensity when the file was
reloaded after acquisition have been eliminated.

®iCyt Bug fix: When the Finish Acquisition dialog was displayed and left on the screen,
memory was being consumed by the acquisition system. Corrected.
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®iCyt Bug fix: Changing 2p graphics options while monitoring in iCyt mode could cause the
program to crash. Corrected.

®iCyt Bug fix: Corrected display of dots for low res parameters (event status, droplet status).

®iCyt Bug fix: After opening protocol bundles, it was possible that the Edit Connection File
command would show incorrect selections. This has been corrected.

®iCyt Bug fix: If the Save Protocol Bundle option was set and an acquisition was started and
then cancelled, acquisition data was deleted in some circumstances and an empty acquisition
file was stored in the bundle. Corrected.

®Numerous other bugs were corrected related to the iCyt acquisition plug-in.

Earlier Versions
WinList 6.0

®Drag-and-drop support has been added throughout the program. Files can be dropped onto
the application to automatically open them for analysis. Histograms and results can be
dragged and dropped onto report windows to quickly add them to report layouts. See Drag
and Drop for additional details.

®Intuitive cascade gating of histograms makes it incredibly quick to create Boolean gates
without having to type gate expressions. See Cascade Gating and Boolean Gates for details.

®Convenient toolbars for histograms and data sources provide quick access to the most
common tools and commands. Select region types, assign gates, add and manage analysis
pages, and much more. See Histogram Toolbar for details.

®A full, page-layout reporting system has been added to the program. Multi-page report s
can be created with live links to analysis elements such as histograms and result window. It
is quick and easy to add keywords, gate legends, bitmaps, logos, and of course free-form
text. Report windows can be exported to PDF format for convenient archiving and
information sharing. See Report Windows and Creating Reports for more.

®WinList now provides an Alert system that allows users to define alert conditions based on
region statistics. Each alert provides a user-defined name, an alert condition, and a keyword
that stores the alert. Alert conditions are based on a user-selected region statistic, a
mathematical test (=, <>, <, <=, >, >=), and a target value for the alert. Alert objects can
be added to reports, displaying one color when the alert triggers, and a different color when
it does not. See Edit Alerts for detalils.
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®Improvements have been made in how histograms are created and edited. The Create
Histograms dialog replaces the old Multiple Histogram Selection dialog to provide a highly
efficient means for creating many histograms at once. In a similar way, the Edit Histogram
dialog has been redesigned with a clean new look. Changing the parameters displayed in a
histogram is a simple matter of clicking on the parameter label in the histogram and selecting
a new parameter to view.

®\With the histogram toolbar, you can draw any type of region by selecting the tool, clicking
and dragging on the histogram. Contour regions can now be previewed by holding the mouse
button down and moving the mouse, and you can use arrow keys on the keyboard to move
the active region. Regions now have a new option for auto-positioning based on a user-
defined percentile X and Y. The NStat region can now auto-position based on this method.

mData source windows provide much more functionality than in previous versions.
Histograms can be “drawn” directly onto the data source, and a convenient grid makes them
easy to move, size, and align. Any number of pages can be added to a data source to
manage the number of histograms viewed at once, and moving histograms from one page to
another is a simple context menu action. See Data Source Windows for details.

®A new option, Parameter Names, has been added to Data Source preferences. This option
allows you to choose the way that the program determines the names of parameters in your
listmode files. The default is "Automatic”, which uses the cytometer information to determine
the appropriate keywords to use. You can also choose to name parameters based $PnS,
$PnN, or a combination of these FCS keywords.

®Protocols can now be saved in a Zip-compatible file, the Protocol Bundle format. This
provides a simple and effective means for sharing protocols with others. The Protocol Bundle
contains all of the files that WinList normally generates using the Save Protocol command,
along with the FCS files used by the protocol.

®WinList now supports automatic compensation of BD Biosciences Diva files and Beckman-
Coulter FC500 files containing two datasets. Several user-preferences determine how and
when this feature is applied. See Data Source Preferences for details.

®The Compensation Toolbox has a new button, "Create Missing Histograms", which can be
used to create biviariate histograms for parameters enabled for compensation. When the
button is clicked, the system scans to see if any bivariates involving compensation
parameters are not currently shown. A dialog box with a list of the missing histogram is
displayed, allowing the user to choose which histograms to create. This feature makes it very
easy to create all of the 2P histograms that involved compensation parameters. The data
source toolbar also provides an option to create Scatter Plot Matrix, “SPLOM ", of histograms
that display all the combinations of parameters involved in compensation.
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®We've improved the compensation system's auto-positioning routines that automatically
determine the best positions for the trace lines, resulting in more accurate compensation
settings.

®WinList is now capable of doing real-time acquisition and sorting with Reflection ™ cell
sorting instruments from Sony Biotechnology. These instruments are designed for highly-
automated parallel sorting and are capable of very high throughput. Since the connection
between WinList and the Reflection is over TCP/IP, you can monitor experiments and acquire
data on any computer that has a internet connection.

®The histogram context menu now includes a Copy Data command. This command copies
the histogram's data in text format to the clipboard, where it can be easily pasted into other
applications.

®The Copy Special dialog has been enhanced to allow selection of a target size and DPI for
histogram graphics. This makes it much easier to generate high-quality histogram graphics
for publications.

mCorrected reading of some versions DakoCytomation Summit data files.

®Results windows can now show statistic for "% Selected Gate". Choose a gate from a list of
the active gates, and each region in the results window will show its events as a percentage

of that gate. This option is useful to determine a region's percentage of an ancestor gate, or

of any gate in the datasource.

®A new wizard has been added to make it easy to add statistics in a Results window to a
database of results. The Results Database Wizard can be accessed by right-clicking on a
results window, or from the Options menu.

®The Window menu has several changes and enhancements. The Arrange All submenu has
been renamed to Data Sources to better reflect the windows that are affected. Added to this
submenu are the names of all Data Source windows, making it easy to activate a data source
when more than one is open at a time. A new Report submenu has been added to the
Windows menu. This submenu has options to Show All or Hide All reports. In addition, it
shows a list of all open reports so that a report can be easily activated.

®Protocols now load faster because results window statistics are not updated until the end of
the protocol.

®The Create Splom dialog now allows the selection of a gate to apply to the new histograms.

®Macros can now be up to 7000 lines long. Memory requirements on the Macintosh version
have been adjusted to accomodate this change.

®Batch processing now provides options to save and print reports.

®Two new region preferences have been added: "Show resizing handles" and "Double-click
action".

®mNew statistics are available to display and database median values in ADC units.

®A new region keyword has been added that contains the name of the gate applied to the
histogram that contains the region. To extract the gate name, use the [R(id,stat)] keyword,
and use GATENAME or GTN for the stat.
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®The program has a patch for Beckman Coulter FC 500 files to copy some of the keywords
missing in dataset 2 from dataset 1.

®Bug fix: The CC result could produce a error value for regions containing a single event.

®Bug fix: Corrected problem with using Create Region Array to create FCOM regions for an
FCOM that uses more than 4 gates.

®Bug fix: In Service Pack 4, macros that used the [FINISHBATCH] keyword to loop through
batch files could loop endlessly in some circumstances. This has been corrected.

®Bug fix: corrected decoding of FILEROOT keyword during batch processing.

®Bug fix: Revise batch processing logic so that the first batch file(s) is correctly opened when
the Next Batch Item menu command is selected, or when a button on the batch toolbar is
pressed.

®Bug fix: Corrected problem with compensation routines for linear vs. log parameter
compensation. In some cases, especially with high-resolution data, WinList's tracelines
computed an incorrect slope when compensating linear vs. log parameters.

®Bug fix: When reading some FCS3 listmode files, WinList could fail to find and display the
data portion.

®Bug fix: When reading floating point listmode files, events with the highest resolution value
were sometimes incorrectly set to 0 during conversion to log.

®Bug fix: The HyperLog transformation did not correctly handle Beckman-Coulter 32-bit data
when displayed at "computed decades" (~6.01).

®Bug fix: If a protocol was saved containing datasource(s) with IDs not starting with 1, the
protocol did not replay properly. New protocols correctly handle this problem. To edit existing
protocols that show this problem, contact technical support.

®Bug fix: If saving a data source produced in a file that was larger than 99,999,999 bytes,
the resulting output file was invalid due to restrictions in the FCS 2.0 spec. The program now
saves datasources in FCS3 format which supports very large file sizes.

®Bug fix: The program can now support reading FCS keywords of any length. This corrects a
problem in the ability to interpret the SPILL compensation keyword for some Diva files. Some
restrictions still apply to the length of keywords for display purposes.

®Bug fix: Contours of low-frequency populations in histograms that also have high-frequency
populations did not always display properly. Also, in some cases the contour display showed
unexpected line segments crossing contours. Both of these issues have been corrected.

®Bug fix: On fast PCs, remote scripts could sometimes appear to hang the program. This can
be corrected by specifying a timeout value for DDE communications. Contact tech support for
details.

®Bug fix: When batch processing and printing files on the Mac, the Print Options dialog was
inadvertently displayed. This dialog is now suppressed during batch processing and macro
playback.

®Bug fix: Print Screen on the Mac could fail in with some monitor configurations. This has
been corrected.

®Bug fix: If no histograms were displayed and the Edit button on the Compensation Toolbox
was clicked, the program could crash trying to compute digital error values.
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®2P region resizing handles now encompass only the region points; they do not include the
region's label.

®1P range, 2P rectangle, and 2P ellipse regions now begin drawing as soon as the mouse
button is pressed. This change is a result of the use of the new region toolbar, making the
drawing operation more efficient.

®In Color Event mode, 1P histograms now show a polygon for the total histogram data in
addition to the cluster polygons.

®The SED histogram subtraction algorithm contained a bug that could affect the reported %
positives.

®The Close All Windows command now reinitializes the gates and regions to their default
states.

®The Gate dialog and Region List dialog are now closed automatically by the Close All
Windows command. This corrects a crash that occurred if either dialog was open and a
protocol was loaded.

mCorrected parameter range checking logic for data stored floating-point format. Previous
versions could crash if a floating-point parameter value exceeded the resolution specified in
$PNR.

WinList 5.0 Service Pack 4
This version provides new features and fixes.

®A new HyperLog™ transform for displaying negative and positive compensated log data has
been added. The option can be enabled in the Advanced section of the Compensation
toolbox. With the option enabled, events that become zero or negative as a result of
compensation can be visualized and analyzed. (12Aug2003)

®The Compensation toolbox now has a simple and advanced view. The advanced view is
displayed when the "More >>" button on the toobox is clicked. This view contains most of
the checkbox options and the Advice button. Click the "Less <<" button to restore the simple
view. (19Aug2003)

®The Create Region Array command in the Create menu has been enhanced. When this
command is selected and a 1P histogram containing an FCOM parameter is active, a new
checkbox will appear in the Create Region Array dialog. Enabling this checkbox will allow you
to automatically generate an array of regions with aliases that describe the FCOM peaks. You
can also enable these regions for Color Event gating.

®The program now provides better accuracy for all routines that use the log function.
(28Aug2003)

mHistograms now feature an improved axis display, including axis and grid line weight
preference as well as quantitation axes. (27Aug2003)
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®A "software battery" usage system that allows the program to run in a metered use mode
has been added. The system is designed for users who have a limited project or want to try
the program for a limited time. (26Sep2003)

®The PC version now supports drag-and-drop of data files onto a datasource window. When
you drop listmode files on a datasource, WinList will automatically create a batch with those
files. If files are already in the batch, the program will ask whether you want to append the

files to the batch or make a new batch. (10Sep2003)

®Protocols now save a list of files in your batch, if you have created a batch. When the
protocol is opened, the original batch will be reconstructed. (12Aug2003)

®A new batch toolbar with VCR-like controls is now displayed at the bottom of the application
window when you have selected more than one file or created a batch of files. The toolbar
provides easy navigation through the batch, as well as automatic advancing. You can select a
macro to run after each batch item is read, as well as choose various print options.
(12Aug2003)

mAdditional keyboard shortcuts have been added for batch processing. The Right arrow and
Up arrow will advance to the next batch item. The Left arrow and Down arrow will move to
the previous batch item. (12Aug2003)

®The Hi-Res Options dialog in Edit Datasource and in Preferences has been renamed and
made more general. It is now named Linear-to-Log Options. It can be used to convert any
linear parameters in listmode files to log for display and analysis. The Linear-to-Log
preference dialog now allows you to specify by name the parameters to convert to log.
Previously, parameters were specified by parameter number. (8Aug2003)

®mColor density on 2p histograms has been revised to provide better gradations in color. The
maximum number of density levels has been increased to 40. An additional property allows
you to control density enhancement, which can emphasize small or large populations.
(15Apr2003)

®The NStat region now supports an Import function that allows its X-axis partitions to be
defined by a text file import. This feature was designed to allow partition information from
ModFit LT's Proliferation Wizard to be imported, and allow gating regions to be defined based
on the Prolif Wizard's analysis. To use the feature, first create an NStat with the same
number of columns as the number of generations in the Prolif Wizard. Then, right-click on
the NStat label and choose Edit Properties. In the Edit Properties dialog, choose Import and
select the file created by ModFit LT's Prolif Wizard. ModFit LT must have a build date of 4-
April-2003 or later to support this feature. (4Apr2003)
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®Added trig functions for calculated expressions. The new functions are FSIN (sine), FCOS
(cosine), FTAN (tangent), FCTN (cotangent), FASN (arcsine), FACS (arccosine), FATN
(arctangent), and FACN (arccotangent). See Add Parameters for details on these new
functions. (300c¢t2003)

®1f compensation is active and a data file is opened that contains a different number of
parameters than the current file, the program displays an alert dialog and disables
compensation. (3Nov2003)

®The 3D version of WinList on the PC now features 2 additional display options for 3-
parameter data. In addition to the cloud-cluster display, the viewer can display data as 3D
dots or 3D spheres. Additional properties have been added to control the size and number of
dots or spheres. (7Nov2003)

®Added 2 properties to Miscellaneous Preferences which determine what keywords will be
evaluated for the "Choose Dataset" dialog box that appears for FCS files with multiple
datasets. This allows the user to customize the keywords that are used to describe each
dataset when making a selection. (30Sep2003)

®The registration dialog now displays a confirmation dialog when a valid unlock code is
entered. (26Mar2003)

®Bug fix: Corrected function of Get Previous Batch command when processing multiple
datasource batches. (2Jul2003, VI 1099)

®Bug fix: Under some circumstances, regions were not reassigned to the correct histogram
during protocol playback or loading a region file. (9May2003, ML)

®Bug fix: Corrected problem in PC version with macros that set up Remote links. In some
cases, the macro would stop processing and/or not apply all macro commands correctly to
the Edit Remote dialog. (NP, 25Apr2003)

®Bug fix: Corrected problem saving gated datasource in tab-delimited format. The selected
gate was not applied, resulting in an ungated output file. (22Apr2003, VI 1089)

®Bug fix: Corrected problem when color density, contours, and outlier dots were enabled at
the same time. With these options selected, the program now turns off the outlier dot
options, and draws contours with dot density. (9Apr2003, VI 1087)

®Bug fix: The Save option in the Edit Spots dialog now works correctly.
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®Bug fix: Macros can again record movement and creation of regions. (17Sep2003)

®Bug fix: Added protection on Mac for displaying database viewer with more than 50
records. The application displays a message recommending that the viewer be closed and
offers to close the viewer for the user. (300ct2003)

®Bug fix: Corrected a problem with 3D version on Windows platform in which the program
could stop responding when the 3D scene is spinning and a mouse action is performed.
(5Nov2003)

®Bug fix: When saving a data source as a new file (File->Save->Data Source), the program
did not correctly export in text format in some circumstances. The column header was not
written correctly. This has been corrected.

®Bug fix: The median and mode of a region containing no events is now set to zero. Previous
versions reported an interpolated value based on the region’s boundaries. (25Nov2003)

WinList 5.0 Service Pack 3
This version provides new features and fixes.

®The program now supports up to 32-bit resolution data. Hi-resolution data files from Becton
Dickinson Bioscience LSR and FACSDiva instruments and from Beckman Coulter FC500 have
been tested successfully. See the topic Understanding Hi-res Data Files for further details.

®WinList now reads floating point listmode data. This data type can be created by some
Becton Dickinson Bioscience and Guava Technologies products. WinList rounds the floating
point values to 16-bit integer values for display and analysis.

®2P graphics now provide an option to show “outlier dots ” with contours. The program
draws any dots that fall outside the boundaries of the first contour with this option enabled.

®2P contour graphics now allow you to select a "base contour" level. This defines the area of
the lowest probability contour, from 90-99%.

®Improved 2P dot plot display to provide higher resolution placement and dithering of dots,
regardless of histogram resolution.

®The N-Color compensation system can now compute and display the effects of digital error
on data files. The display appears on 2P histograms when enabled in the Compensation
Toolbox.

®New editing features allow visualization and fine-tuning of compensation settings.

®WinList now allows normalization of listmode data, with special options in the Compensation
Toolbox.

®A new command, Change Macro Paths in the Macro menu, simplifies moving macros and
protocols to a new pathway or computer.

®A new Results preferences, Use ADC Resolution, allows WinList to display and analyze all
linear parameters at the native, ADC resolution, even if the histogram resolution is less. This
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allows histograms to use reasonable internal resolutions of 64-256 channels while providing
full resolution for display and analysis.

®The Edit Properties for Region dialog now contains an option that controls whether a region
can be deleted or not. The option, Allow delete, is normally enabled, but can be disabled for
regions you want to protect from accidental deletion.

®1P regions now resize more easily, regardless of the position of the region label.
mGraphics copied and pasted into other applications no longer draw the border.

®A new region preference allows you to choose the default alias for regions. This feature
makes it easy to display percentages of QuadStats and NStats directly on the histograms.
Choose either "Region name" or "Percent of gate" from a list in the Regions branch of the
Preferences dialog. New regions will use this alias. The Reset Alias button in the Edit Region
List dialog will use the preference setting to initialize existing region aliases. Opening region
files and protocols will apply stored region aliases to the regions.

mCreate Region Array now allows decimal values to be entered for locations and sizes of
regions.

mSeveral new options have been added to the Window Arrange All menu to align windows in
a single column (vertically) or a single row (horizontally). The logic for tiling of histogram
windows has been revised to keep histograms more square.

®Linear axis labels will now automatically switch to number tic labels that are X 100 or X
1000 when labels exceed 10000 or 100000 respectively. This is indicated with text that
appears next to the axis.

®The Edit Trace dialog now allows 4 decimal places in each item.

®The histogram name is now added as a keyword for remote DDE connection on the PC
platform. This allows the remote app to diffentiate DDE data from different histograms in the
same file. (10Dec2002)

®Added support for FCS files with multiple datasets, e.g. Beckman Coulter's FC500, Guava
Technologies. When WinList detects a multiple dataset file, it displays a dialog to allow the
user to select the dataset of interest for analysis.

®FC500 files now display the $PnS keyword for parameter names. (4Dec2002)

®Added keyword [DEFAULTPATH], which returns the protocol pathway.
®Added keyboard shortcut to close all windows. On PC, Ctrl-W. On Mac, Apple-W.

®Revisions have been made to the compensation system to improve the reproducibility of
statistical results.

®Revisions have been made in calculated parameter expressions to scale all parameters to a
common resolution. Whenever a parameter is referenced in a calculated expression, it is
transformed to a floating point scale ranging from 0.0 to 1023.0. This change may require
edits to previously written calculated parameter expressions. The benefits of the change are
that calculated expressions can be applied to data files with different parameter resolutions,
and all parameters can be displayed on scale.
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mSave Datasource and Save Histogram no longer overwrite $SYS keyword from original file.
Instead a new keyword, RESAVED_BY, is added with the Winlist signature.

®The MultiGraph selection listbox nhow shows the datasource and histogram IDs, as well as
the descriptive names.

®Bug fix: Corrected byteswap problem in reading files created by Summit Software.
Previously, files would read but not display or analyze correctly.

®Bug fix: On macro playback on the PC, the file selection dialog did not correctly select a
network path if it was in UNC format.

®Bug fix: Long datasource filenames could create unexpected behavior with MultiGraph
elements. In some cases, histogram axes would not display in the MultiGraph.

®Bug fix: When the program automatically allocated memory for additional regions beyond
the initial protocol settings, it was possible to create a region with a duplicate name and ID.
In most cases, two regions would appear to be R32. Corrected.

®Bug fix: Regions can be reassigned when protocol plays back, e.g. R4 assigned to R5. The
problem could occur if regions were deleted and re-created before the protocol was saved.
This has been corrected.

®Bug fix: Protocols with calculated parameters could appear to hang if WinList's logging
option was enabled. This problem has been corrected.

®Bug fix: Macro playback could produce inconsistent layouts, with some windows positioned
incorrectly and some gates not assigned. This problem relates to some internal timing that
allowed the macro to process the next step before the current step completed. It has been
corrected.

®Bug fix: Remote connections on the PC displayed pasted pictures even after the connection
was terminated. Now, any pasted picture is deleted before the remote connection is updated.

®Bug fix: The PC version now correctly handles remote POKE command with keywords for
the optional 3rd argument. (V11054)

®Bug fix: 2P regions did not correctly show resize handles on protocol playback.

®Bug fix: In previous versions, if data source windows were positioned off the left or top of
the WinList workspace, or if histogram windows were positioned off the left or top of the
data source, protocols would not correctly encode the position of the windows. On playback,
the affected windows would not appear on the screen. The save protocol logic has been
corrected to ensure that windows are not stored in an illegal location.

®Bug fix: Macro playback of SetPath command now changes the file filter correctly.
®Bug fix: The program now chooses $PnS keywords for parameter names for Diva files.

®Bug fix: Corrected problem with reading compensation files cross-platform. Resave existing
compensation files with the new version to upgrade them to the new cross platform format.

®Bug fix: Protocols with 1P regions could position the regions slightly differently on different
computers. This has been corrected.

®Protocol macros now pause if a data file used by the macro cannot be found.
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WinList 5.0 Service Pack 2
This version adds some significant enhancements to regions, making them easier to use.

®MAJOR CHANGE: A new Create menu option, Enable Region Creation, has been added.
There is an associated button on the toolbar. In order to create regions, you must enable this
menu option (or toolbar button). When the menu is checked, new regions can be created.
When unchecked, regions cannot be created. In either mode, existing regions can be moved,
sized, and edited.

®2P regions have an additional property that controls whether the resizing handles will
appear. By default, the handles will NOT be displayed. You can change the property using
the Edit Properties dialog for the region, or by choosing "Show resize handles" from the right-
button popup menu. On the Mac, the right-button menu is accesses by pressing the Control
key when clicking on the region label.

®The Region preference "Shift key menu" has been replaced with "Show popup menu" to
clarify its purpose. With this option enabled, WinList will display the region popup menu
when you click on a histogram. When disabled, no menu is displayed and a new region is
automatically created when you click. With the option disabled, you can display the popup
menu by holding down the Shift key prior to clicking the mouse.

®2P regions no longer show center and rotation handles when printing and when creating
pictures for metafiles and clipboard.

®A shortcut key combination has been added for Print Screen. Use Ctrl-S on the PC, or
Command-S on the Mac.

®The program now provides a "simple batch" feature that creates a batch automatically
when you select more than one file in the Open FCS File dialog. You can move through the
files you select using the Next Batch/Previous Batch commands in the file menu. You can edit
the batch using the Open Batch files dialog (file menu).

®Gate expressions can now be 64 characters long. Previously, the limit was 32 characters.

®Save Data Source has an option allowing the user to specify the number of events to save,
as well as allowing the data to be saved as tab delimited text.

®Bug fix: Corrected problem with 1P regions in which a region would not move when the
label was dragged. The problem related to invisible resizing handles on the border of the
region.

®Bug fix: A datasource created using the Duplicate Data Source didn't show "Q" buttons in
some histograms.

WinList 5.0 Service Pack 1
This version corrects several issues found with version 5.0.

®Speed of the file open/save dialog boxes has been improved for folders containing many
files.
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®Bug fix: Corrected problem saving MultiGraph as graphic on Windows 98/ME.

®Bug fix: Corrected bug with copying a MultiGraph with 4 or more columns or rows. This bug
also occurs with saving a MultiGraph as a graphic. It is a Windows-only bug, and it does NOT
affect Macintosh builds.

®Bug fix: Corrected bug with Open Batch dialog that would crash the program if pathway or
file names were too long.

WinList 5.0

This version offers many new features, including a new region system, database support, and
many new graphics options.

Regions

®WinList now features a brand new region system, making it easier and far more powerful
than ever. The properties for each region can be customized.

®New region types include Rectangle, Ellipse, and Contour regions, each created in just a
few mouse clicks.

®The new NStat region type adds great analytical power to 2-parameter histograms. NStat is
a collection of regions, much like a QuadStat. With it, you can partition a histogram into any

number of rows and columns. As with the new quadstat, you can move individual vertices of
the NStat.

®1P and 2P regions now have an Auto-position property, accessible from the Edit Properties
for Region dialog. When enabled, the region positions its center on the median of the
histogram data. You can move an Auto-position region to offset its position relative to the
data median. This feature allows regions to adjust automatically as new data files are read
into a protocol.

®Region aliases now support the use of keywords. As a result, file keywords as well as
statistics for the region can be displayed directly on the histogram.

®2P Regions now support rotation. To rotate, activate the region by clicking on the region's
label. A small handle will appear to the right of the center. Click on and drag the handle to
rotate the region. Release the mouse to finish.

®Region files have a new format that provides much smoother regions than previous
versions. Old format region files can be read and translated by the new version of WinList.

®Create Region Array now allows you to specify negative starting values of up to one-half
the region size. The dialog now hides the edit controls that are not active for the type of
array you are creating.

®Individual line weight, font, alias, and other properties for regions can be set using the Edit
Properties for Region dialog. This dialog is displayed when you double click on the region
label.

Database

62 © 1992-2016 Verity Software House. All Rights Reserved.



WinList User Guide What's new?

®Database support has been added. Any number of tab-delimited ASCII databases can be
created to store file keyword information, analysis results, and internal keywords as well.
Database options are found in the Edit menu.

®The database system features a viewer window so that you can review records as they are
added.

®A new record is triggered by pressing the Acquire button on the toolbar. New records can
also be added with a button on the viewer window.

Graphics
®2P histograms now support probability contours.
®2P histograms support showing dots and contours simultaneously.

®Histograms now support the addition of text and other report objects, which can be placed
anywhere in the histogram space. Objects added to the histogram will be copied into
MultiGraphs and to the clipboard, and will be printed as well.

®2P and 3P histograms now provide finer control over dot size, and dot size is no longer
based on channels. You can choose values from 0-10, with each increment equaling one half
of a point. (A point is 0.35 mm. or 1/72 in.)

®WinList now provides control over 2P dot drawing order in color event mode. This makes it
much easier to visualize low frequency and rare events in dot plots. Choices are Listmode
order, Low frequency on top, or High frequency on top.

®The Apply to All option in the Edit Graphics dialog now spans data sources.

®Edit Paste now pastes text, bitmaps, and pictures into the active histogram as objects that
can be dragged and sized. Text objects can also be edited.

®The File Save menu has a new entry, Save Histogram Graphic. This allows you to save the
current histogram as a graphic to disk. It replaces the functionality of the Copy Special dialog
"Save" option, which has been removed. Saving is now supported on the Mac as a PICT file.

®The display of log scale on Y-axis for Win95/Win98 has been corrected.

®Printing of Y-axis text on some Mac printers has been corrected.

mDots of size 0 now draw much faster on Mac.

mColor density mode now supports gradient coloring, as well as the rainbow palette.

®Logic for determining major/minor axis tics has been revised to provide a more consistent
interval. Properties for number of major and minor tics have been added to histogram
graphics dialogs.

N-Color Compensation™

mCompensation trace lines can now be moved with greater freedom, allowing you to
"compensate™ populations that do not necessarily have signal crossover. If you need to move
a trace line beyond the restricted space, hold down the Shift key on the keyboard before you
start the drag operation. The low end of the trace line (intercept control) will move along the
left and bottom edges, and the high end (slope control) will move along the top and right
edges.
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mCompensation Trace lines now display hollow handles when not selected. These handles are
the only "hotspots” on the trace lines, so you have to click on one of these hotspots to pick a
trace line. This allows trace lines to work along with regions and other objects on the
histogram window.

®Regions can now be created and moved on histograms with N-Color Compensation™
activated and trace lines displayed.

Histogram

®The histogram right button popup menu now includes "Annotate,” which adds a text object
to the histogram. This is the equivalent to choosing "Text" from the Report menu.

mHistogram subtraction now shows a linearized median for positives as well as a channel-
based value. The subtraction routine has been further improved and is now called Super-
enhanced DMax subtraction (SED). Subtraction results can be databased.

®An Auto-update menu option has been added to the Acquire menu. This option replaces the
auto-update checkbox formerly on the Edit Region dialog. When unchecked, you can move
regions without triggering the reprocessing of events. Reprocessing will occur when you re-
acquire, or when you re-enable the option.

®mCalculated parameters are now selectable as 1P and 2P histograms in the Multiple
Histogram Selection dialog. Histograms for calculated parameters are listed after native
parameters in the list boxes.

Results
®WinList now supports Y median and Y mode results for 2P regions.
®The median computation has been revised to be more accurate.

mAdditional statistics for low and high X and Y values are now available in Results windows
and the database.

®Result windows now support a right button mouse click to display a popup menu. Options
in the menu include edit, copy, and copy with no header. To access this on the Mac, press
the Control key on the keyboard while clicking the mouse.

®When Results windows in auto size mode exceed the height of the application window, a
vertical scroll bar is now added to the window. The height of the window is set to the
application window height.

®Results windows now right-justify numbers.
®Results windows on Mac now auto size to show full content.

Preferences

mPreference dialogs have been replaced with a new, tree-format preference dialog.
®New preferences have been added to support the numerous new graphics options.
®A graphics preference for grid color has been added.

®Preferences can now be saved to and opened from disk.

mSignificant changes have been made to logic that creates pictures for MultiGraphs and for
copy to the clipboard. Graphics Preferences contains a property that controls the target size
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for a picture copied to the clipboard, defaulting to 10 cm. or 4.0 in. MultiGraph Preferences
contains a similar property that controls the size used when creating a picture for a
MultiGraph.

®A new preference for MultiGraphs allows you to choose a separate dot size for dot plots
when they are added to MultiGraphs. This allows you to work with dot plots showing dots of
one size, and store them in MultiGraphs with a different dot size. Use this option if you are
printing MultiGraphs with dot plots and dots are not showing up on the printout.

®A graphics preference to allow control over the amount of border space around histograms
has been added.

®A MultiGraph preference to force elements to be square in tiled view has been added.
®A MultiGraph preference for spacing between elements has been added.

®A new preference section for results has been added, and a new preference for number of
decimal places in floating-point results is available.

®There is a new section for region preferences.

Other

®The program uses a new file open/save dialog, which is identical on Mac and PC versions.
This new dialog correctly displays long file names on all tested platforms. In addition, file
date and size are displayed in the dialog to assist selection.

®The file dialogs are now resizable, and the size is saved automatically. The program will use
the new size when displaying the dialogs.

®The file menu now has a "Get Previous Data Source" option. The shortcut for the option is
Ctrl-P on the PC, Apple key-P on the Mac.

®File names can include 0-9, A-Z, a-z, spaces, periods, hyphens, and underscores.

®WinList now incorporates the same event logging system used in ModFit LT and
QuantiCALC. Logging can assist tech support if you have a problem with the program.

®Protocol macros now save edits in Names and Resolutions for each data source if edits have
been made. Edited names, log decades, and log bias values are saved in the file, and
reapplied when the protocol is opened.

®The toolbar on the PC version now has the new "flat" look.
®A button to create MultiGraphs has been added to the toolbar.

®On PC version, a new command in the File menu allows you to save MultiGraph as a
graphic file.

®The Edit Macro Toolbox dialog now has a delete button to clear an item from the toolbox.

®The SetPath macro command now supports evaluation of keywords in the second portion of
the string.

®Macro pause command has been revised. If the optional parameter is empty, the pause
command will pause the macro without displaying a message.

®The macro system now correctly handles a Pause command as the last command in the
macro.

®The program no longer supports a background metafile in the application client area.
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®The Edit Region popup dialog box has been removed.
®On-line help is now in HTML format and can be viewed in most common browsers.

®A PAUSE command has been added to DDE scripting. It displays a dialog with an optional
message and waits to proceed until the dialog is closed.

®ModFit LT 3.0 and WinList 5.0 on PC platform can now exchange file keywords in remote
connection transactions.

®The Keyword dialog is resizable.

mSeveral datasource keywords have been enhanced. [FILE], [FILEROOT], and [FILEPATH]
keywords now allow you to specify an optional datasource ID, using the form [FILE,id],
[FILEROOT,id], and [FILEPATH,id]. When there is no ID specified, the active datasource is
used.

®Two new stats for the [R(n,stat)] keyword are now available. The keyword returns the
name of the datasource that contains the region when stat is DS. When stat is HAST7, the
result is the combined file and histogram name.

®When the program closes, it now saves its size and position. When you start the program
again, it will restore itself to that size and position (unless you change your screen resolution
to prevent that size/position).

3D version (Available as an option on the PC only)

®The PC version now features newer 3D support with Openlnventor 2.5.

®3D graphics now provides control over cloud probability using the Display Options dialog in
3D viewer window.

®AXxis labels for 3D display have been corrected.

Bug fixes

®When saving MultiGraphs to disk, memory resources were not properly released after the
save operation. This could cause substantial memory demands when batch processing and
saving MultiGraphs.

®When saving MultiGraphs on the Mac, some 2P dot plots could cause the program to write
an invalid file to disk that subsequently couldn't be read. This has been corrected.

®1f a compensation file cannot be opened by a macro, the macro will now pause and display
an error message.

mHistogram subtraction did not work if the data file name had a space in it.

®1f a remote DDE connection is broken during the processing of a remote script, WinList will
now stop processing the script.

®Saving certain file types when running a macro could hang the system if the files already
existed on disk. File saving by macros will now always overwrite target files.

@Cluster coloring now applies to 1P histograms for primary gate populations.
®Info windows now have appropriate limits on scrolling.
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®Auto-size of results window now takes into account the ID fields.

®When a protocol is saved after deleting a histogram, the protocol will now playback
correctly. This corrects several problems with protocols, region assignment, and histogram
activation.

®Adding a minimized histogram to a MultiGraph will now use correct dot size.
®Adding a histogram to a MultiGraph now produces same result regardless of the size of the
histogram window.

®A problem with macros containing a Pause command has been corrected. The problem
prevented the user from moving regions.

®DDE scripts now open and save to selected path.
®Saving a MultiGraph now prompts if the file already exists.

®0pen Batch and Open Macro dialogs did not show long file names on Win95/Win98. This
has been corrected.

®Print Report will no longer replace "&" symbol with in gate expressions.

®0n Mac version, MultiGraph popup menu now works correctly.
®I1f print screen fails because the printed image is too big, the program will scale down the
image and try again.

mCompensation of linear parameters has been corrected to prevent values from going out of
bounds. Values after compensation are now forced to be greater than or equal to zero, and
less than ADC resolution.

®Temporary files on the Mac version are now cleaned up correctly.
®Known problems printing regions on certain printers (HP and others) have been corrected.

#When saving a histogram to an FCS file, the "SAMPLE ID" and "$SAMPLE" keywords now
store the correct information. Previous versions stored time information.
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System Requirements

Minimum System Configurations

PC: Windows 7, 10, or greater, 2GHz dual core CPU or better, 2GB RAM or greater, 50MB
free disk space for program files.

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

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

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

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

®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.

Network Version

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

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

®If a start-up screen is displayed for the CD, follow the directions on the screen to complete
the installation. If no start-up screen is displayed, navigate to and 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 Version for details on configuring and using the network version of
the software.

Stand-Alone Version

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

Installation

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

®1f you have an installation CD, insert the program CD into the CD-ROM drive. If you
downloaded the software, extract the installation files from the download into a temporary
folder.
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®Run the program named WinList.msi. Follow the directions on the screen to complete the
installation.

®See the section on registering your software for information on how to register your
software, or...

®If your version is a Software Battery version, see the section on Installing a Software
Battery.

Using the software

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

®Open the Start menu, and choose All Programs. Then navigate to the Verity folder, and
choose WinList 3D.
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Registering Your Software

Why You Should Register

With this version of WinList, 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 that allows it to be used without a
hardware lock. Software security requires you to register your software before you can
receive an Unlock Code to make the program fully functional. You can run the program up to
10 times prior to registering the software.

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 wil receive an Unlock code that allows the

program to run normally. N
[l
Program: WinList 3D
| |
| Version: 8.0
Computer ID: | A322BB1214A6 He|p"_
Serigl #- ABCDEFGHIKLMNOP
| CD Key: 1234567
Unlock Code:  AliceInwWonderland
QK
Web Registration... ‘ l Deregister... ‘ l Cancel

This dialog has three fields that you need to fill in: Serial #, CD Key, and Unlock Code.
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The Serial number and CD Key can be found on the outside of the box the program came in,
on the CD sleeve, or they may be provided to you electronically by email or our website.
Enter these exactly as they appear, as they are case-sensitive. If you have lost or misplaced
the Serial number or CD Key, contact Verity technical support at verity@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 using the Internet, click the Web Registration button on the
dialog box. This button will launch your Internet 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 reqistering an additional user license, 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. This sends a registration request is sent to Verity. The information is
reviewed, and an Unlock Code is created for your installation. Your Unlock Code will be
emailed to you, so make sure you provide a valid email address.

When you receive your Unlock Code, 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 1D, 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. This sends a registration request is sent to Verity. The information is
reviewed, and an Unlock Code is created for your installation. Your Unlock Code is then
emailed to you, so make sure you provide a valid email address.
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When you receive your Unlock Code, copy it from the email message into the Unlock Code
field in the Registration dialog box on the computer where the program is installed. When
possible, use Copy and Paste to do this, to ensure that the characters are correct. Then click
the OK button.

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

If you do not have Internet access

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

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

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

User Information

Name:
Institution:
Address:

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

Phone:

Fax:

Email:

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

Name to use on VSH web:

Password to use on VSH web:

A question we can ask to verify who you are:

The answer to the question to verify who you are:

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

Serial Number of previous version:

If you have any questions, please contact us. See Contacting Verity Software House for
phone numbers and addresses.
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Using the Network Version

The Network Version of WinList is designed to be installed and managed on a single "server"
computer by a user with administrative rights to the computer. The computer needs to be
visible on the network to the users who need to run WinList. The server computer should be
running 24/7 to provide access whenever those users need access; users will not be able to
run the software if the "server" computer is shut down or off the network.

The "server" software can be set up on a machine running Windows 7, or greater; or it can
be installed on one of the Microsoft Server versions from 2008 or greater. One component of
the WinList network version will be set up to run all the time on the server computer.

Configuration of the Network Version

®Log on to the "server" computer with the administrative user account that will be used to
run the Network License Manager. This user must have administrative rights to the computer.

®The WinList 3D Network folder needs to be shared to allow network users to access and run
WinList. Use the utilities on your computer to share the folder and provide Read-access rights
to the users who need to run WinList.

WinList 3D 7.0 (Metwork) 8/27/201012:42 PM  File folder
Open

Open in new window

Share with 2 Advanced sharing...

®Run the Network License Manager (NLM) application. On Vista and newer operating
systems, right click on the application and choose "Run as administrator".

'ﬂ MetworkLicenseManager.exe
Open

# (Fun as administrator

Troubleshoot compatibility

®When NLM starts it will prompt you to choose a port to use. This is a TCP port that the
software will monitor to communicate with network users who are running WinList. In most
cases the default port is fine. You may be prompted by User Access Control on your
computer to allow the software to use this port; allow the software to use the port if
prompted.
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P

ﬂ Server Configuration

Let the user choose how to setup the server.

i) Ask me later.
(@ Use the default port: 45011,
() Automatically find and use an open port.

() Let me spedfy a port to use.

Cancel

2|l
=

-

®Next, you will be prompted to select the location of the WinList 3D installation. The step is
important because it will allow the NLM to write a special file (NLMServerinfo.txt) into the
WinList directory that will allow WinList to connect to the NLM on your server.

Browse For Folder

=]

Please navigate to the location of the managed application.

» . TechSmith
. Temp
Uninstall Infermation
4 | Werity Software House
| GemStone Client
J ModFit LT 2.1
ModFit LT 3.2.1
WinList 30 6.0pr
WinList 2D 7.0 (Network)
. Visual Intercept Enterprise
WshComObjects
. Windows Defender

) Windows Live

m

Make Mew Folder QK

] I Cancel

Adding Licenses to the Network Version
Once the Network License Manager is installed and configured, you are ready to add
licenses for WinList. Each license you add provides one use of WinList at a time on the
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network. For example, if you add 5 licenses, NLM will support 5 simultaneous users on the
network.

#Click the Add a network license button on the Network License Manager toolbar.

ﬂ Metwork License Manager
File Help

+ ?

kd

| Add a network license ','

! Serial IOEEr T Program Version Stat

®The Registration Wizard will be displayed. For each network license, enter the Serial
Number, CD Key and user account information to register the license. This process needs
internet access to the Verity Software House web site, www.vsh.com.

Registration Wizard

Welcome to Verity's Registration Wizard.

This wizard will guide you through the process of registering the software and getting
an Unlodk Code.

Click Next to begin the wizard, or Cancel to register another time.

Verity

Software House

. Cancel | Mext >>

Testing Your Installation

After installation and adding licenses to the Network License Manager, you are ready to
test the setup.
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®First, run WinList on the server itself. Launch WinList3D.exe. If the system is properly
configured, the program should start and operate correctly. If the WinList cannot
communicate with the Network License Manager, an error message will be displayed.

mAfter you have verified that WinList will run on the server itself, you are ready to test it
from another network computer. From a network computer, navigate to the WinList share
that you created on the server computer. The first time that you run WinList from a network
computer, you should run the script "WinList3D_NetworkSetup.vbs" located in the
WinList installation folder. This script will ensure that required DLLs are installed on the
network computer. This script only needs to be run once; after that, the program can be run
via a desktop shortcut on the network computer.

Setup a Scheduled Task to Run NLM on Windows 7

The Network License Manager needs to run all of the time on the server computer, so it
is useful to set up a task that will automatically launch NLM each time the server computer
starts up. The specific instructions shown here for setting up a scheduled task will vary a bit
from one OS to another.

#Note: the scheduled task should be run with the same user account that was used to
configure the Network License Manager.

®From the System and Security section of the Control Panel choose Schedule tasks under
Administrative Tools. Choose Create Task from the Actions pane.

Administrative Tools

Free up disk space Defragment your hard drive Create and format hard disk partitions ¥ View event logs
i J y I ¥ .

r 4

Actions
Task Scheduler (Local) =
Connect to Another Computer...

;_i Create Basic Task..

B Create Task.. +—-———

®0n the general tab, give the task a name and description and select the Windows OS user
that was used when configuring the NLM. Choose for the task to run even if the user is not
logged in
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| General | Triggers | Actions | Conditions | Settings|

MName: MNLM Startup Task
Location:  \

Author: WORKGROUP\Ben
Description:

This task will run the Network License Manager when this system starts up.

Security options

When running the task, use the following user account:
WORKGROUP\Ben

| Change User er Group...

' Run only when user is logged on

@ Run whether user is logged on or not

|| Do not store password, The task will only have access to local computer resources,

[] Run with highest privileges

[] Hidden Configure for: |Windows Vista™, Windows Server™ 2008

®On the Triggers tab, click New. In the New Trigger dialog, choose "At startup" for the
Begin the task dropdown and click OK.

MNew Trigger

Begin the task: |At startup
Settings

Mo additional settings required.

®0n the Actions tab click New. Click Browse, navigate to the folder containing the Network
License Manager, select NetworkLicenseManager.exe, click Open, and then click OK.
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[ Mew Action ﬁ

You must specify what action this task will perform.

Action: ' Start a program -J

Settings

Program/script:

\MWetworkLicenseManager 1.0nNetworkLicenseManager.exe” Browse...

Add arguments (optional):

Start in (optional):

®On the Settings tab, uncheck the box next to "Stop the task if it runs longer than". We do
NOT want this task to be stopped. Click OK to complete the task creation process.

] Genergi] Tn'ggers-[ Actiuns.[ Conditions | Settings |
Spedfy additional settings that affect the behavior of the task.
W Allow task to be run on demand
Run task as soon as possible after a scheduled start is missed

If the task fails, restart every: 1 minute

Ll

Stop the task if it runs longer than: 3 days
M| If the running task does not end when requested, force it to stop

If the task is not scheduled to run again, delete it after: 30 days

If the task is already running. then the following rule applies:

The next time that the server computer is restarted, the Network License Manager should

automatically start up. You may want to restart the computer to verify this.
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Contacting Verity Software House

Mailing Address:

Verity Software House
PO Box 247

Topsham, ME 04086
USA

Shipping Address:

Verity Software House
45A Augusta Road
Topsham, ME 04086

USA

Web: wWww.vsh.com
General Email: verity@vsh.com
Tech Email: tech@vsh.com
Sales Email: sales@vsh.com
Developer Email: devteam@vsh.com

Toll-free Phone (US): (877) 729 6767
Phone: (207) 729 6767
Fax: (207) 729 5443
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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

Open
FC5

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
@)ﬂ | <« Verity Software House » WinList80 » SAMPLES » + [ 44 | Search sampLES r
Organize = New folder =« [ I@l
. Spybot - Search & Dest = Name Date modified Type ’ Siz &
. Symantec . -
, AutoPesition 9/24/201310:01 AM  File folder
. TechSmith - " :
- ! Kinetics 9/24/2013 10:01 AM  File folder
J Lt [ ] 1091901.FCS 2/16/20121:32PM  FCS File
. UltraFileSearch i =
|| 1091904.FCS 2/16/2012 1:31 PM FCS File
. Uninstall Information || i
. || 1091905.FCS 2/16/2012 1:31 PM FC5 File
. Verity Software House - -
| BCell_BM_Tube_001.fcs 2/16/2012 1:31 PM FC5 File
. GemStone Client for! — -
. | BCell_BM_Tube_ 002.fcs 2/16/2012 1:31 PM FiC5 File
; ModFit LT 4.0 - [
o | BZell_BM_Tube_ 003.fcs 2/16/2012 1:31 PM FiC5 File
; WinList 7.0 -
|| CFSE sample.fcs 2/16/20121:32 PM FCS File
| WinList711 .
|| CHO445.FCS 2/16/2012 1:31 PM FCS File
| WinList 8.0 .
Hel || COMP1.FCS 2/16/2012 1:31 PM FCS File
| He
E || COMP2.FCS 2/16/2012 1:31 PM FC5 File
. SAMPLES .
— || FCOM_Examplefcs 2/16/2012 1:31 PM FiC5 File
J WinList-GUIDev e e T Z
Vicual Intercent Faternr 7 ¥ [ C
File name: "BCell_BM_Tube_003.fcs" "BCell_BM_Tube 001.fcs" "BCell_BM_TL - [Data files (*.7) ']
[ Keywords... ] ’ Open |v] ’ Cancel ]

On the PC, you can also drag and drop files from Windows Explorer or My Computer

onto WinList. See Drag and Drop for details.

The Create Histograms dialog will appear.

Create histograms

This dialog allows you to create any number of histograms very quickly. In this tutorial, we
will create several 2P histograms. The dialog also allows you to create 1P and 3P histograms.

3. Select FSC-A in the X Axis list, and SSC-A 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

FSC-A

FSC-H

SSC-A

CD58 FITC FITC-A

CD38 PE PE-A

CD34 PerCP PerCP-A
CD10 PE cy7 PE-Cy7-A
CD20 APC APC-A
APC-Cy7-A

CD19 V450 Pacific Blue-A
CD45 AmCyan AmCyan-A
Time

Y Axis

FSC-A

FSC-H

SSC-A

CD58 FITC FITC-A

CD38 PE PE-A

CD34 PerCP PerCP-A
CD10 PE cy7 PE-Cy7-A
CD20 APC APC-A
APC-Cy7-A

CD19 V450 Pacific Blue-A
CD45 AmCyan AmCyan-A
Time

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 al
combinations will be created.

Resolution:

Delete

Down

=

Add to List '\Sl [T Combinations mode
b
Histograms
FSC-A vs S5C-A
4 I 3
’ oK l ’ Cancel

4. In the X Axis list, select CD10 PE Cy7, CD20 APC, and CD45 AmCyan. Enable the
Combinations mode checkbox. Click the Add to List button. In this mode, histograms are
created for all combinations of the selected parameters.
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X Axis ¥ Axis

FSC-A FSC-& Choose one or more X and Y
FSC-H FSC-H parameters, then click Add to List.
SSC-A SSC-A

CDS58 FITC FITC-A CD58 FITC FITC-A Unigue combinations of the selected
CD38 PE PE-A CD38 PE PE-A parameters are added to the list.
CD34 PerCP PerCP-A CD34 PerCP PerCP-A

CD20 APC APC-A parameters in the X axis list and all
APC-Cy7-A APC-Cy7-A combinations wil be created.
CD19 V450 Pacific Blue-A C019 V450 Pacific Blue-A

(D45 AmCyan AmCyan-A |

Time Time

Add to List ,\g Combinations mode

Resolution:
Histograms

FSC-A Vs SSC-A

CD10 PE cy7 PE-Cy7-A vs CD20 APC APC-A

CD10 PE cy? PE-Cy7-A vs CD45 AmCyan AmCyan-A
CD20 APC APC-A vs CD45 AmCyan AmCyan-A

Delete

<

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 FSC-A vs. SSC-A histogram.

6. Click the title bar of the FSC-A vs. SSC-A histogram and select the Freehand region tool
from the toolbar that appears.

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 the
point that appeared when the drawing began.

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

13. Adjust each QuadsStat. To move the QuadStat, 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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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.

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.

il
Report
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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.

2:C010
%

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.

@@| o bl o8

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.

| m@m |

Elements on the report will update automatically as the new data is read in.
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20. Adjust the gate in the FCS vs SSC histogram.
21. Click the Next batch item button again to process the last file in the batch.

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 /ist.

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 creates 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 that is currently opened.

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 of
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 very fast and very
simple, while at the same time offering open-ended Boolean gating expressions that are
extremely 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 a file
1. Click the Open FCS File button on the ribbon bar.

2 3

Open
FC5

2. In the File Open dialog, navigate to the Samples folder located in the folder where WinList
is installed. Select BCell BM_Tube_ 001.fcs 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.

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

Create a histogram 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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5 1:BCell BM Tube 001 fcs

Creating histogram
Ungated

s

5. The Edit Histogram dialog is displayed. Choose FSC-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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Create a cascade-gated histogram

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 hotspot 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.
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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 a subset of
the events in that histogram.

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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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.

This new histogram is gated on R1 and R2, meaning that only the events that 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

What events would we see in the CD10 PE Cy7 vs CD45 AmCyan histogram if we looked
at events that are in R1 OR R2? 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'll need to 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.
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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. Select 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.

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 "1"
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 either 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 Edjt Gate dialog is
displayed, select the gate that you want to apply and then click the title bars of the
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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.

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 fragments 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 the 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.

ra !

Edit Gates

Applies to: 1: BCel_BM_Tube_007 fos

Equation: R [.-'—‘-.nu:l ” Or ” Mt ]
Aliag: G6
Activation: | Enable automatically "’]
Aliaz E quatian State =
IJngated auto ‘E ‘
G1 A1 amo ||l Aesetal
G2 R1ERZ auta
G3 R3 aff
G5 R1IR2 auto
GY R7 aff
-GE R4 aff -

Enable cagcade gating to create and adjust gates.

| Ok || Cancel || spply |
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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 that are notin 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 "!R1" is at the end of
the expression, it would read this way:

(R2 | R3) & IR1
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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:

(R2 | R3) & 'R1
You can reference G1 in other gate expressions, such as this one for G2:
G2=G1l&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) & 'R1) & R4 & R5

Summary

In this section, we've taken a look at a number of ways that you can create and apply gates
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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Compensation the Easy Way: V-Comp

One of the things most feared in flow cytometry is setting up fluorescence

compensation. Sure, it's easy enough to set up for a 3 or 4 fluorescent markers, but as the

number of fluors increases, compensation becomes a bigger and more challenging

issue. Historically, users have had to wade through numerous control files, carefully setting

gates or trace lines, and making subjective decisions about populations that ultimately affect
how well the compensation works.

There must be a better way. Enter V-Comp™ - a stand-alone app that makes it easy to set
up compensation for each of your panels, and do it automatically and objectively.

With a set of single-color controls and an unstained control, V-Comp™ can generate a
crossover matrix without any user intervention. Select the parameters to compensate, assign
the controls to the parameters, and V-Comp creates the perfect compensation for your data.

WinList is tightly integrated with the V-Comp app. It knows how to launch the app so that
you can create a new compensation setup. It knows where to find your V-Comp

setups. And it knows how to read those compensation setups so that it can directly apply V-
Comp compensation from within WinList.

Let's walk through how this system works.

You'll need V-Comp 1.0 installed on your computer to perform these steps.

Launching the V-Comp App

Suppose that we have an FCS file open in WinList and we want to setup a V-Comp
compensation for it. We simply display the Compensation Toolbox, click the AutoComp tab,
and click the Launch V-Comp button.
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Compensation Mormalization Toolbox

Setup | AutoComp TransformsIMisc |

Current State
AuteComp from keywords

9]

L

Save

V-Comp Compensation
— —— Edit
[ Open V-Comp setup... M;___ Launch V-Comp J Recet

[
Iy

AutoComp from Keywords

’Autocor‘np each file v]

WinList will launch the V-Comp app.

Working with the V-Comp app

The V-Comp all allows you to create new compensation setups as well as edit existing
ones. You can review the full user guide for V-Comp to see all of its options. Here, we'll just
give a quick overview of how easy it is to create a setup.

You create a new setup by clicking the New button on the ribbon bar, and working through
the Setup Wizard.
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4 eem Setuplist

V-Comp Setup Wizard p—

Welcome to the V-Comp Setup Wizard

Use this wizard to create or edit a V-Comp setup.

To get started, you wil need a set of FCS data files:

¢ single color controls (at least one for each fluorochro

The wizard prompts you for single-color control files, as well as an unstained control
file.

-
V-Comp Setup Wizard

Single-Color Controls

Enter a setup name and add the single-color control files.

* Setup Name: 5-Color FP setup|

File Path

CFP Stained Control. fcs
GFP Stained Control. fcs
YFP Stained Control. fcs
DsRed Stained Control. fcs
HcRed Stained Control. fcs
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You identify the measurements that you want to compensate and match them up with the
single-color controls.

V-Comp Setup Wizard }

Match Controls with Detectors

Drag and drop the controls to match them to the correct detector®

Setup Name: | 5-Color FP setup
Detector I Mame Relative Brightness)
a4 CFP-A L
¢ CFP Stained Control.fcs 14502
45 GFP-A
%  GFP Stained Control.fcs 44630
46 YFP-A
¢ YFP 5tained Control.fcs 32941
47 DsRed-A
DzRed Stained, Control.fcs

That's about it! V-Comp will take the setup info and crunch the numbers to figure out an
optimal compensation setup for the controls. You can go ahead and directly apply that setup
to any files that are created with the same panel. You can also tell WinList to use the setup
file for that panel.

Using a V-Comp setup in WinList
So, back in WinList, we have a file opened and we want to apply a V-Comp setup to it. How
do we do that? Easy.

On the AutoComp tab of the Compensation Toolbox, we click the Open V-Comp setup
button.
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Compensation Mormalization Toolbox

Setup | AutoComp TransformsIMisc |

Current State
AuteComp from keywords

9]

Save
V-Comp Compensation

—— Edit
( Open V-Comp setup... J Launch V-Comp ] Recet

[
Lag

L

AutoComp from Keywords

’Autocor‘np each file v]

WinList will display the Open Compensation File dialog show V-Comp setups. Find the
one that relates to the FCS file you have loaded, and open it.

The V-Comp setup will be read by WinList and used to set up the crossover values for
compensation. WinList will enable the compensation for the correct parameters and turn
compensation on.

All Done!

And that's it! If you are setting up an analysis protocol in WinList, the V-Comp compensation
will be saved in the protocol file. You can read other FCS files into the protocol to apply the
V-Comp compensation to them.

Note that you will probably want to turn off "AutoComp from Keywords" when you
use a V-Comp setup in WinList. Otherwise, it is possible that the compensation in
WinList will be changed by keyword compensation from an FCS file that you read in.

See Also:
Compensation Toolbox

Using Interactive N-Color Compensation
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Using Interactive N-Color Compensation ™

WinList's interactive N-Color Compensation ™ system performs color compensation of any
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-Color Compensation ™

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 such as beads or with the more traditional single color and
unstained controls. Probably the best way to explain how they work is with an illustration.

The following is an example of how to use the interactive compensation system with 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 compensation. 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 WinList 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, and select 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.

o

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 wiill
appear in the histogram list. Click the OK button.

© 1992-2016 Verity Software House. All Rights Reserved 109



Using Interactive N-Color Compensation ™ WinList User Guide

r !
g

2P Histograms | 3P Histograms
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Time Time Chooze one or more # and v
FSC-4, FSC-4, parameters, then chick Add to List.

S5C-4, ] o
Ilnique combinations of the zelected
parameters are added to the list.

Ih Cambinations mode, zelect
parameters in the = awiz lizt and all
combinations will be created.

&dd ta List ,\4 Combinations mode
|-'1

i R esalution:
Higtograms

CFP-& ws DzRed-a
GFP-4 vs YFP-A, Delete
GFP-& vs DsFReda
YFP- vs DsRed4 U

|

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 ready 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 SSC-A 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.

- @ﬂ
|

Comp

9. In the Compensation Parameters listbox, click CFP-A, GFP-A, YFP-A, and DsRed-A
parameters to enable them for compensation. Notice the label changes from "Off" to "On" in
the listbox, and an entry appears in the Trace Line Options list for each enabled parameter.
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Compensation Mormalization Toolbox

Setup | AutoComp TransformsIMisc |

On YFP-A
On DsRed-A

DsRed-A Only

il .3

Compensaticn parameters Trace line cpticns

Off Time All Trace Lines

Off FSC-A
[ BN CFP-4 Only

On CFP-4 GFP-4 Only

On GFP-4 YFP-4A Only

[C] Activate compensation
["] Show histograms for the selected trace line option

[ Create compensation page... ]

o

Save...
Edit...

Reset

ENEE |

As you enable the parameters, you will notice lines appear on the histograms. These trace
lines are used to adjust the compensation settings. In the next step, WinList will
automatically position the trace lines so that they pass through the medians of the

populations.

Only enable the parameters that you want to compensate in the Compensation

Parameters list.

10. This first file is the CFP-only control file. Click CFP-A Only in the Trace Line Options
listbox. Trace lines now appear only in the histograms containing CFP-A.

102 103 10 108
102 10 104 108

GFP-A
YFP-A

10! gio!
100 pgio?

-10" 010" 102 10% 10% 10% -10" 010!

(@][z0] CFP-A B

Lo 2CFP-Avs GFP-AIGL .. [ = |[ = |3 | Lo 3CFP-Avs YFP-AIGL .. [ = |[ & |50 | L 4:CFP-AvsDsRed-AL. [ = |[ & |5
X

= ©
- o
- L ENe)
.:(c’)
e a
o +
o Q
= a
= Gl
=
102 10% 10% 10% 10" 010" 102 10 104 108 T
(](zo] CFP-A

Notice that the Trace lines are positioned through the approximate center of the populations
in the histograms. This is WinList's automatic positioning routine at work. The program

performs a regression through the events.
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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.

L, 2:CFP-Avs GFP-A[GL ..| = [ B |[w5e]

\ Slope adjustment

102 109 10 108

GFP-A

Intercept adjustment

10t giao!

-10" 010" 102 10% 104 10°

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.

Processing the remaining control files
Let's continue with the next single color control file.

11. 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.

| m@m >

© 1992-2016 Verity Software House. All Rights Reserved 113



Using Interactive N-Color Compensation ™ WinList User Guide

12. Click the "DsRed-A Only" in the Trace Line Options listbox. WinList automatically
positions the Trace lines.

13. Click the Next Batch Item button to read in the next file, SP2+GFP.fcs. Choose the
"GFP-A Only" from the Trace Line Options listbox. Once again, WinList automatically
positions the Trace lines.

14. And once more, click the Next Batch Item button to read in the next file, SP2+YFP.fcs.
Choose the "YFP-A Only" from the Trace Line Options listbox to allow WinList to position
the trace.

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 crossover coefficients have been determined for each fluorochrome, we are
ready to apply the compensation.

15. 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, choose A/ Trace Lines
in the Trace Line Options list. To hide all of them, choose No Trace Lines.

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

16. Click the Next FCS File button on the ribbon bar. Choose Mix all.fcs and click Open.

=)

Mext
FC5

The newly-defined compensation is applied to the data in the new file as it is read, and we
can see well-compensated 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 log-fike,
but do not have the limitations of the log transform, in which zero and negative
values are undefined.
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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 Log and HyperLog transformations quickly using buttons that appear
on the Transforms tab of the Compensation Toolbox. This tab also provides a control to
Optimize transforms.

17. Click Optimize transforms on the Transforms tab. Click OK to allow it to optimize all
parameters.

WinList uses a sophisticated data processing method to determine the optimal B-coefficient
(the linear portion of the axis) and the lowest negative value for each parameter. The routine
ensures that most negative values are visible and that populations near zero are not split into
bimodal distributions.

SPLOM

As the number of parameters needing compensation increases, it becomes more and more
difficult to evaluate the compensation set up. It can be challenging to determine which
bivariate plots to display. The solution to this is to create additional pages in the data source,
and to use a special display called the SPLOM. A SPLOM is a scatter plot matrix that
organizes histograms needed for compensation.

Let's see how the SPLOM works for this 4-color set up.

18. Click the Create Compensation Page button on the Setup tab of the Compensation
Toolbox.
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Compensation Mormalization Toolbox

Setup | AutoComp | Transforms I Misc |

=

c i ine ot ok |

ampensation parameters Trace line options

Off Time All Trace Lines
Off F3C-A Mo Trace Lines

Off S55C-4 CFP-A Only
On CFP-4 GFP-A Only Edit...

On GFP-4 YFP-A Only
On YFP-A DsRed-A Only Reset

On DsRed-A

Activate compensation
["] Show histograms for the selected trace line option

[ Create compensation page... ]

LG

The Create Compensation Histograms dialog is displayed and the compensation parameters
are already selected.

19. In the dialog, choose the G1 gate. Click OK.

- y
Create Compensation PageA

Choose parameters for the compenzation page.
FECA ate: G1: A1 k

Include TP higtograms

L |

k. ] [ Cancel

Each parameter appears in a row and a column of the SPLOM arrangement. This makes it
easy to review the compensation settings, parameter by parameter, and to ensure that the
compensation has been correctly applied.

You can return to Page 1 of the data source by clicking the appropriate page button on the
data source toolbar.
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=

&

20. Let's go ahead and save a protocol for this setup we've created. Click the Save button
and name the protocol "CompensationTutorial".

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

21. Choose Options->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

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

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, turn on the Trace
lines and make the adjustments, and then turn on the compensation system by checking the
Activate compensation checkbox.

WinList needs a bivariate plot of each combination of compensation parameters, and this can
present some spatial problems when compensating data with many fluorescent parameters.
The solution to this is to enable Show histograms for the selected Trace Line Option
on the Setup tab of the Compensation toolbox. When enabled, you can view a subset of
histograms simply by selecting a different Trace Line option.

Summary

WinList's N-Color Compensation system is very quick and easy to use. You can use it to
compensate any number of fluorescent parameters 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
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slopes of Trace lines to set up a compensation matrix. Because of the simplicity of this
system, it can be easily extended to any number of fluorescent parameters.

See Also:
Compensation Toolbox

Compensation Trace Lines
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Compensation Review Mode

Cytometry assays continue to use more colors each year, 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 optimizations
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
Compensation as 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 saved in the Using Interactive N-Color Compensation tutorial. 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 Mormalization Toolbox

|5&tup |AutoComp Transforms| Misc |

Mormalization
[] Show normalization targets
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The display will change dramatically. All of the plots that are normally showing a log-like axis
will switch to a linear axis. 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.

3. Click the Setup tab of the Compensation Toolbox. Select All Trace Lines in the Trace
line options list, and enable the Show histograms for the selected trace line option.

We're ready to go.

Review the first control file

4. 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.

5. In the Trace line options list, select CFP-A Only, since this is the CFP-only control
file. You should see something like this:
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Only 3 plots are shown: the ones that involve CFP-A. The X-axis for each plot is CFP-A, and
the Y-axis show each 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 trace lines in each of 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

6. Click the Next Batch button on the batch toolbar to read in the next single-color control
file.
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7. In the Trace line options list, select DsRed-A Only, since this is the DsRes-only control

file.
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Compensation Normalization Toolbox
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[ Activate compensation
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Now we see DsRed-A 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.

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

file.

9. In the Trace line options list, select GFP-A Only, since this is the GFP-only control file.
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GFP also looks correct. We've got one more to review.

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

file.

11. In the Trace line options list, select YFP-A Only, since this is the YFP-only control file.
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Once again, the trace line passes smack through the center of the clusters.

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, linear distribution. That's one
of the things Compensation Review mode does automatically for us. It's a lot easier to see
this when looking at linear axes, and more so when you clip out any high-end outliers. To
demonstrate that point, here's the YPF control unzoomed and with Hyberboline Sine axes:
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It is very 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 the Trace line options to show each of the markers in turn.

12. When you finish with compensation review, uncheck the Compensation review option
on the Misc tab of the Compensation Toolbox.

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 who do
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 Basics tutorial 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 in the 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.

© 1992-2016 Verity Software House. All Rights Reserved 127



Creating Reports

WinList User Guide

|

CD34 PerCP PerCP-A

CD20 APC APC-A
APC-Cy7-A

CD19 V450 Pacific Blue-A
CD45 AmCyan AmCyan-A
Time

CD10 PE cy7 PE-Cy7-A

1P Histograms | 2P Histograms | 3p Histograms
X Axis ¥ Axis
FSC-A FSC-A
FSC-H F5C-H
S5C-A SSC-A
CD22 FITC FITC-A CD22 FITC FITC-A
CD9 PE PE-A CD9 PE PE-A

CD34 PerCP PerCP-&
CD10 PE o7 PE-Cy7-A
APC-Cy7-A

CD19 Y450 Pacific Blue-A

CD45 AmCyan AmCyan-A
Time

Add to List )

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

Unigue 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

[
by

fCD45 AmCyan AmCyan-A vs 5SC-A

\CLDIEI PE o7 PE-Cy7-A ws CD20 APC APC—D

Resolution:

Delete

Now, if your preferences are set to use one of the log-like transforms, you'll notice that the
CD10 vs CD20 plot has a lot of events piled on the axes. Let's use the Optimize Transforms

command to fix this situation.

3. Click the Compensation Toolbox button on the ribbon bar to display the Compensation
Normalization Toolbox. Select the Transform tab, and click the Optimize transforms
button. Select all of the parameters and click OK. The program will adjust the transforms to
provide an optimal distribution of the data. You can close the Compensation Toolbox at this

point.

Before adjustment

After adjustment
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Contour regions are defined with a bounding rectangle. The contour region
recomputes when data in the histogram changes.
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5. 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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6. Click the Q button in the lower-left corner of the CD10 PE vs CD20 APC histogram to
create a QuadStat region. Adjust the QuadStat and move the associated Results window to a

convenient location on the screen.
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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.

7. 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.
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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 Report menu
and in the menu that appears if you right-click on the report.

Adding histograms to the report

The most intuitive 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.

For a detailed explanation of drag-and-drop support, see the Drag and Drop section.

8. 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.

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

Choose a Data Source and Histogram:
| 1:BCell_BM_Tube_003.fcs -] | == ]

1:C045 AmCyan AmCyan-A vs S5C-A ’

2:CD10 PE oy7 PE-Cy7-A vs CD20 APC APC-A

Cancel ]

Caption:
[Shuw name and gate v] [k

Graphic quality:

[Normal quality v]

Update options:

[Update when histogram changes v]

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 just as they are.

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

11. Use the same drag-and-drop technique to add the second histogram to the report,
placing the new object below the first one.

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.

12. Click the Results button on the Report toolbar.
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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.

13. 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.
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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.

14. Right-click to the right of the first histogram on the report. This will display the report
context menu.

15. Select Insert Keywords from the menu. The Edit Keyword Object is displayed. In
the Keyword Groups tree on the left, choose DataSource 1. Notice that the Available
Keywords list on the right fills with keywords contained in the file.

16. Choose DS1:$CYT in the list and click Add. A new line is added to the Selected
Keywords window at the bottom of the dialog.
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17. Use this same technique to add DS1:$DATE and DS1:TUBE NAME. 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.

18. 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.

19. 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.
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Edit Properties for Text - - -

""" BB Text Mame Current Value Description

oK
Text [CD10/CD20 Report | Enter text.

Font Fant... Choose a font.
Backaround Color... Choose a background color

Transparent Enable Enable for a transparent object. Help...

Alignment [Center ,] Determines how the text is aligned.

N

20. Move the new text object 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.

21. 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,.

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

23. 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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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.

24. 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.

136 © 1992-2016 Verity Software House. All Rights Reserved.



WinList User Guide Creating Reports

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

25. 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. When
you press Enter, 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."”

r !

Edit

Impressions
This analysis shows CD10 and CD20 expression for the selected mphooytes.

4 B

Type the text, then click OK. oK l | Cancel

26. 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.

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

28. 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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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.

29. 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 you move the
QuadStat region, the report will update to reflect the changes.

Histogram and result obfects on the report display a symbol in the upper left corner
to indicate whether the object 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.

Suppose that you want to make changes in the histograms and you do not want the report to
change. This is easily accomplished by clicking the Active Links button on the report
toolbar. 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.
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Additional pages

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

30. 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 once. 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.

31. Move the mouse over the drag-and-drop icon for the gata 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 window, or by using commands
in the Pages menu of the report toolbar.

Saving and exporting the report

Saving a report to disk allows you to store it for later use or to serve as a reporting template.
In addition to saving it for future use in WinList, it's often useful to export the report to PDF
format so that you can share it with others.

32. 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.

33. Click the PDF button on the report toolbar. Navigate 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, results, and keyword report objects automatically update
when the source data changes, making the report a great tool for batch processing files.
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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 unfamifiar with opening files and creating histograms with WinList, you
might want to do the WinList Basics tutorial 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. In the Create Histograms dialog, select FL2-H in the X Axis list and FL1-H in the Y Axis
list. Click the Add to List button.

3. Click the 1P Histograms tab in the dialog. Choose FL2-H 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-H
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.

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.

Loy

6. Drag-and-drop the 1P histogram onto the first overlay window, and then drag-and-drop
the 2P histogram onto the second overlay.

R 4 B’
1L+ 1:Overlay FL2-H vs Number = |8 & | 1 2Overlay FL2-Hvs FL1-H SRR X

(=]
=

800
I

600

: O

@ °

10° 10 102 10° 10¢ 10° 10 107 102 109
FL2-H FL2-H

|_ autoposition.015 |_ autoposition.013 |

FL1-H
a

Number
9
L1 IIIIIII

200 400
v b b Ly

a

100

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 individual elements of the overlay.
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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.

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

_a Overlay FL2_’H Y3 | MName Current 'V alue Description 0K
g opestn | suopasion 015, FL2H —
437 autoposition. | Ei-ahel Time = O] E'dit the Tabel for thiz item
Colar B oo Chooze a color for the overlay ikem.
Line style oid | Choose aline weight,
Source: histogram 2 in data sounce 1
Update when histogram changes [C] Enable when checked, this item will update as the histogram ch
R
] 1 3 ] 1 3

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 and line 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 axis 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
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to them as you work on new samples. Overlays can be copied in high-resolution to the
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 FCOM parameter 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 Basics Is 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.

Creating histograms and gates

Next, we'll draw 3 histograms on the empty data source window and gate them
appropriately.
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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 FSC-Height and Side
Scatter for the X- and Y-Axis respectively, then click OK.

5. In this new histogram, draw a region around the cells of interest as shown below. You can
use any region type to do this.

L, 1:FSC-Height vs Side Scatt...| = || B |[s25]
E —

—

103

Side Scatter SSC-H
102
2P P +R OG>

10!
|

R1: 76.44%

_|||||||||||||||%||||||||
0 200 400 600 800 1000

(2)fzo) FSC-Height

100

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?
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. 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.
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Edit Calculated Parameter I 1 u
—

Equation: [FCDMIII.5]I*1EIE4,"8+FRNDI[1EI]I

Type an equation or use the list to select a function.

Functions: [AII functions and examples v]
elp

—— Bamples —

'(FCOM(G1,G2,G3)+0. 5*1[+248+FRND1[H
(FCOM(G1,G2,G3,G4)+0.5)71024/16+FRND(10)
pl/p2
FTIM{1024)

FSME(P1,P2,P3,P4,P5,P6,G0,50,2)
FSME(P1,P3,P5,P6,P7,G1,50,3)
FPWR(p1*p2,2/3)

p1*FPWR({1024/p1,0.5) -

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

[ | »

Transform: [ELinear Ev] Resolution; 1024 -

Source: [ Compensated data - ]

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 combination.
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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In essence, FCOM converts gate combinations to a single number identifying the phenotype.
The more gates in the expression, the more 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 graphically.

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. Choose 1P
for the histogram type, and choose the last parameter in the list, FCOM, for the X Axis. Click
OK.

ra it

Edit Histogram —
Mame:  FCOM ID: 4 Remote
Type: @ 1P 2p 3p Remote
Parameter Resolution

X Axis: |ECOM ~|[256 - Gate...

Y Axis: | CD3 .-E-F‘J/\?H-H 256 Subtract...

£ Axis: | MIG FITC FL1-H 256 Graphics...
[ 0K l | Cancel | Help...

This new histogram has distinct peaks representing the eight possible states for events
evaluated by gates G2, G3, and G4. The left-most 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.
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Statistics

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 special option that
only appears when the active histogram contains an FCOM parameter.

O Az
@:Ereate a region array for the FCOM peaks.’
Mumber of regions: S 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 3in the G2 alias edit box, 4in the G3 alias edit box, and &in the G3 alias edit
box.

( FCOM Region Array Options
Mame Current Walue Drescription 0k,
;i:cul-:ur by Gate Hierarchy [ Enable Use these regions for colaring. | Cancel |
[Gate colors Colars. Chooze the colors to use for gating.
Gate Aliases
G2 alias |3 | Erter a narme for gate G2,
G3 alias |4 | Erter a narme for gate G3,
G4 aliaz o J | Enter a name for gate G4.
=t

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 population 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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Cluster ldentification with t-SNE

A challenging aspect of modern cytometry is in how we deal with ever-increasing numbers of
measurements and markers. New instruments are introduced every year that 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.qgithub.io/tsne.

WinList has integrated t-SNE through its calculated parameter functions, making it easy to
generate t-SNE plots and to explore your data with this tool. 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 Basics is 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 Histograms tab and select the CD4,
CD8, and CD3 measurements. The full names for these are 143Nd_CD4 Nd143Di,
144Nd_CD8 Nd144Di, and 150Nd_CD3 Nd150Di. With these selected, click OK.
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Create Histograms I -
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| 1P Histograms )2p Histograms | 3P Histograms|
X Axis
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115In_Dead In115Di
191Ir_DNAL Ir191Di
| |193Ir_DMAZ Ir193Di
175Lu_HLADR Lul735Di
(T42Nd_CD19 Nd142Di
143Nd_CD4 Md143Di
144Md_CD8 Nd144Di

146Md_IgD Nd146Di
148Md_CD11c Nd148Di
| 150Md CD3 Nd150Di

ITSEL

208Pb Pb208Di

Recidial
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Create the t-SNE parameter

Next, we want to create the t-SNE function. To do this, we use the Add Parameter feature of
WinList.

3. 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

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

—— Examples — -
(FCOM(G1,52)+0.5)*12000/4+FRND(10)
(FCOM(G1,G52,G3)+0.5)*12000/8+FRND(10)
(FCOM(G1,G2,G3,G4)+0.5)*12000/16+FRND(10)

pl/p2

m

FSNE(P1,P3,P5,P6,P7,G61,50,3) lt
FPWR(p1*p2,2/3)
p1*FPWR{12000/p1,0.5) -

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:

FSNE(P1.P2.P3.P4.P5.P6,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,P6,G0,50,2)

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 is
typically 2, but can be 3.

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

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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r = 3
Edit Calculated Parameter

Mame: Calcl

Equation: FSME(P1,P2,P3,P4,P5,P6,G0,50,2) Choose...

Type an equation or use the list to select a function.

The Select t-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 other, 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, p10, pll, pl8, 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-5ME Parameters @
Available Selected
F1z 153Eu_CD11b Eul53Di - PS5 1620y _CD45RA Dyl162Di -
P12  Event_length P& 164Dy _CD20 Dyl64Di
P14 155Gd_CCRE Gd155Di p7 166Er_CD33 ErlooDbi
P15 156Gd_CDo94 Gd156Di Pa 167Er_CD28 Erla7Di
Ple 157Gd_CD8e Gd157Di Pa 168Er_CD24 Erl68Di
P17  158Gd_CxCRS Gdi158Di E P10 170Er_CD161 Erl70Di
P19 165Ho_CD127 HolesDhi P11 151Eu_CD38 Eul51Di
P20 1271 1127 Di P18 160Gd_CCR7 Gd160Di =
p22 115In_Dead In115Di P21 113In_CD57 In113Di
P23 191Ir DNAL Ir191Dhi P25 173Lu_HLADR Lul73Di
P24 193Ir_DMAZ Ir193D0i P26 142Nd_CD19 Nd142Di
P29  146Nd_IgD Mdil4eDi p27 143Nd_CD4 Nd143Di
F30 148Md_CD11c Md148Di P28  144Nd_CD8 Nd144Di
P32  Offset P31  150Md_CD3 Md150Di
P33 208Pb Pb208DI P36 1495m_CD16 Sm149Di
P34 Residual p37 1325m_CD27 Sml152Di
P35 1475m_CD8S) Sm147Di = (P38 1345m_CD14 Sml134Di -
Click an tem to add or remove it. ’ All ] ’ Mone ]

9. Click the X at the top of the dialog to close it. The Equation field in Edit Calculated
Parameter will now contain this expression:
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FSNE(p5,p6,p7,p8,p9,p10,p11,p18,p21,p25,p26,p27,p28,p31,p36,p37,p38,p
46,p47,G0,50,2)

r T ' et
Edit Calculated Parameter I ' '

Mame: t-SME_1 Help

Equation: FSHE(PS,P6,P7,P8,P0,P10,P11,P18,P21,P25,P26,P27,P28,P31,P36,P37

Type an[:?uatiun or use the list to select a function.

Functions: [AIIFunctiuns and examples v]

—— Examples —
(FCOM(G1,G2)+0.5)64/4+FRND(10)
(FCOM({G1,G2,63)+0.5)"64/8+FRND(10)
(FCOM(G1,G2,G3,G4)+0.5)*64/16+FRND(10) .
pl/p2

FTIME 64
FSME(P1,P2.P3,P4,P5,P6,G0,50,2

FSNE(P1,P3,P5,P6,P7,G1,50,3)
FPWR(p1*p2,2/3)
p1*FPWR(64/p1,0.5) -

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

[ | »

Transform: [Linear v] Resolution: 64 -
Source: [Cnmpensated data v]
I [ w — —

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. We will leave the gate at GO,
and perplexity and dimensions at 50 and 2, respectively.

10. Click OK in the Edit Calculated Parameter dialog. You will notice that the program
automatically named the calculated equation "t-SNE_1". Click OK in the Edit Calculated
Parameters dialog. You may see a dialog with a sample size recommendation. Click "Yes" if
this dialog appears.
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WinlList 3D - —.—

_..;.I For t-3ME pararneters, we recornmend sampling 10000 events or less,
k. 4 4 Would you like to make that adjustrment?

ve || N

The program will begin to calculate the new parameters.

Computing £-SME... 15%
Click to stop

At this point, we can go ahead and work with the program. The t-SNE routine is working in
background to figure things out. When it finishes, WinList will display a notification. Let's go
ahead and create a 2P plot that will display the t-SNE parameters when it finishes.

11. 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 in the Edit Graphics dialog. These settings are
helpful for t-SNE plots.

12. Change the X-axis to display t-SNE_1 and the Y-axis to show t-SNE_ 2.

When the t-SNE function finishes computing, you should see a plot similar to this:

160 © 1992-2016 Verity Software House. All Rights Reserved.



WinList User Guide Cluster Identification with t-SNE

i o

L, 2:4-5NE_1 vs t-SNE_2 [Ungated ] =0 ol (<™

o

20
|

=SME_Z2
]
L

=20
l

-40
|

[a]zo] t-SNE_

So 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 know. Let's see where the CD3, CD4, and CD8 cells are in
this plot.

Using other plots to understand t-SNE

Our workspace has 4 plots on it: 1P plots for CD3, CD4, and CD8, and a 2P plot for t-
SNE. Let's put some regions on the 1P plots to see where the positives are in t-SNE.

13. Draw a region on the CD3 positive events in the 1P plot, and observe where they fall in
the t-SNE plot.
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14. Draw a region on the CD4 positive events in the 1P plot and notice where they are in the
t-SNE plot.
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15. Draw region on the CD8 positive events. We expect then to take up most of the
remaining portion of the CD3 events in the t-SNE plot.
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So we can see event coloring (and gating) in the t-SNE plot and figure out what the different
clusters of events relate to. Since the t-SNE plot 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 t-SNE plot to what we know about our data.

Using t-SNE to understand other plots

The most exciting part of the t-SNE plot is that it shows us clusters it has detected in multi-
dimensional space. Clusters that have related phenotypes are generally near one another in
the t-SNE plot. As we saw, the CD4+ and CD8+ events where next to one another at
opposite polls of the CD3+ events. There are some CD3+ events that are CD4- and CD8- and

they fall between the distributions on the t-SNE plot.

What can we learn from the t-SNE plot if we encircle one of the clusters with a region? Let's

find out.
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16. 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

.
1P Histograms | 2P Histograms | 3p Histograms

X Axis Y Axis

175Lu_HLADR Lul175Di « | [1525m_CD27 Sm1520i « | Choose one or more Xand Y
142Nd_CD19 Nd142Di 1545m_CD14 Sm154Di parameters, then click Add to List.
143Nd_CD4 Nd143Di 1205n Sn120Di

144Nd_CD8 Nd144Di 159Th_CXCR3 Th159Di Unigue combinations of the selected
148Nd_IgD Nd146Di 169Tm_ICOS TrmlB90i parameters are added to the list.
148Nd_CD11c Nd1480i 131¥e Xel31Di

150Nd_CD3 Nd150Di 171¥b_TCRgd Yb171Di In Combinations mode, select
Offset | |172¥b_PD-1 ¥b172Di parameters in the X axis list and all
208Pb Pb208DI =|| |173Yb_CD123 Yb173Di combinations will be created.
Residual

1475m_CD85i Sm147Di —!| [176Yb_CD25 Yb176Di i

Time ]

1525m_CD27 Smil52Di t-SNE_1

1545m_CD14 Sm154Di _| [tSNE_2 m

12080 Sl 200

[ Add to List ] [] combinations mode

Resolution:
Histograms

164Dy_CD20 Dyl164Di vs 142Nd_CD19 Nd142Di
162Dy_CD45RA Dy162Di vs 175Lu_HLADR Lul75Di
1545m_CD14 Sm154Di vs 166Er_CD33 Erl66Di
1495m_CD16 Sm1490ivs 174Yb_CD56 Yb174Di

Delete

4| 1 | 3

| HERE

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

18. Draw a region on the t-SNE plot around the population in the lower left of the plot.
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These events light up as CD20+ CD19+ CD45RA+ and HLADR+. They are probably mature
B-cells with that phenotype.

19. Move or redraw the region to the population just above this one.
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We see the CD14+ CD33+ HLADR+ events light up - making these likely to be monocytes.

20. Finally, redraw the region around the distribution in the upper right portion of the t-SNE

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 function. It is very good at finding related events, clustering them
together, 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 the t-SNE plot and see where they fall in other
plots, you'll find some surprises and confirm some things that you already know.

Summary

WinList includes a powerful function called t-SNE that takes high-dimensional data and
flattens it into 2- or 3-dimension space so that it can be visualized in conventional 2P plots.
The FSNE calculated parameter is WinList's implementation of t-SNE, creating these
additional dimensions. Once the t-SNE function has completed, you can display it as a 2P
plot, apply gates to it, and create regions on it to explore your data.
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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 Basics tutorial before continuing with this one.

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

2 3

Open
FC5

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 CD10 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.
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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.

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.
Mame Current Value Description
Show Mame Enable Show the region name in the [bel.
Show Alias [ Enable Show the region alias in the label.
Alias | R1 | Edit the alias for the region.
Show statistic [Percent gated ,] Choose a statistic to display in the label.

Line calor B coor...
Line weight

Allow delete Enable

Contour Region

Click to change color
Line weight for regions.

Allow or prevent the region from being deleted.

Contour Probahility 0.95
[0.95 |

The probability level of the contour region. (0.01 to 0.¢

Smoothing 3 v

Show resizing handles Enable

Auto-positioning

¥ Percent

4

Auto-position [ Enable
Auto-position method [Center on region median -
¥ Percent 10.00

T

Smoothing for the contour.

Display resizing handles when region is active.

Automatically move region with data.

Choose to method to auto-position.

Enter the ¥ percent to include. (1.00 to 99.00)
Enter the ¥ 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
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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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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In fact, if you move one of these regions (by the region label), the regions sharing vertices
will be pulled to stay connected. 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.

© 1992-2016 Verity Software House. All Rights Reserved 177



Kinetic Analysis with Excel WinList User Guide

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 which WinList is installed,
and into the Samples\Kinetics folder. Select the file WinListKinetics.xls.

3. Click the Open button.

W
) WinListKineticsxls [Read-Only] [Compatibility Mode] = B3 =8
A B © 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 P iy
g 300 1 : \”:0 ® 6000 oy,
2 20 + b ERETE 0 i =
10 F H s+
£ et "4 S 40.00
il 2 200 Ml & 3000 4
12 E g
13 150 = 2000 4
= 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
= Clii i NCell nd NonResponde: fr the folder this worksheet is in
;? Import Results from disk <= Click to import AliCells. TXT and NonResponders. TXT from older this works S
22
23 RESULTS RESULTS Kinetic
24 FORALL CELLS: FOR NON-RESPONDERS: Calculations
25 Paste here =» [1d1: calcium sample file fes Paste here == [id1: calcium sample file fcs
26 1d2: 17Nov2010 1d2: 17Nov2010
27 Id %Gate geolMeanX geoMeanY Id %Gate geoMeanX geoMeanY Yhresponders
28 R1 6.34 3.95 22341 R50 292 3.83 124.71 53.94
29 R2 6.75 1476 227 55 R51 3 14.73 131.44 53.93
30 R3 6.85 24.83 229.99] R52 3.07 24.96 129.54 55.18
31 R4 6.54 3499 224 67| R53 309 35.01 128.21 5275
32 RS 6.39 4461 230.11 R54 298 44.73 1313 53.36
33 R6 28 546 219.19] R55 143 54.48 136.25 49 11
34 R7 245 64.88 211.69] R56 1.37 64.94 140.5 44.08
35 R8 23 75.02 20571 R5T 129 75.12 1351 4391
36 R9 24 84.91 203.55 R58 1.36 84.91 132.67 43.33
a7 R1N 23R 94 /1 209 12| RA9 1136 a4 81 142 11 49 &R Sl
4 4 » M| caworksheet /¥ [+« ¥

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.

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 Histogrames list. Click OK to close the
dialog and display the histograms.
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pr

Create Histograms

2P Histograms | 3P Histograms

o Az ' Bz
FSC-Height F5C-Height Choose one or mare # and
S5C-Height SSC-Height parameters, then chick Add to List.
FL1-Height FL1-Height _ o
FL2-Height FL2-Height Unique combinations of the selected
F32-Height F22-Height parameters are added to the list.
FL4-Height FL4-Height
F32-R atio In Combinations made, select

Time [1024.00 sec) Tirne [1024.00 sec) parameters in the = axiz list and all
combinations will be created.

&dd ta List ’\J [ Cambinations made
Loy

Histograms Resolution:
Timme [1024.00 zec] vz F32-Ratio
Time [1024.00 zec] vz F32-Ratio

k. ] [ Cancel

We need to display all dots, and turn off contours 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.

Create regions and results

Next, we need to create a set of regions on each histogram to 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.
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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 480 in the Ending

at edit box. Click OK.

-

Create Region Array

Optionz
| Create a resultz window

Total regions to create; 48

O #-Ais

Mumber of regiu:uns:
Starting at: 1]
Ending at: @
Space between: 0

On Y -Axis

Mumber of regions; 1

Enter the number of regions in the  direchion.
Enter the left edge of the first region.

Enter the right edge of the last region.

Spacing [% of ¥ zcale].

Enter the number of regions in the v direction.

| Cancel

Starting at; 0 Enter the bottam edge of the firzt region.
Ending at: 1024 Enter the top edge of the last region.
Space between: I Spacing [% of ¥ scale].

N — —

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

Fields in Columns
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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.

Next, we will repeat the process for the second histogram. This 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 480 in the Ending
at edit box. In the On Y-Axis group, enter 250 for the Ending at edit box. These regions
will capture the non-responders. Click OK.

ra !

Create Region Array

Optionz
| Create a results window
Total regions to create; 48 | Cancel
Oh #-tois

N
Mumber of regiu:uns: Enter the number of regions in the  direchion.
Starting at; 1] Enter the left edge of the first region.
Ending at; @ Enter the right edge of the last region.
Space between: 0 Spacing [% of ¥ zcale].
Onr-tuis
Mumber of regions; 1 Enter the number of regions in the v direction.
Starting at; 0 Enter the bottam edge of the first region.
Ending at; Enter the top edge of the lazt region.
Space between: a Spacing [% of ¥ 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
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ID Field2
Percent Gated
MeanX
MeanY
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 from the File menu to do so.

Copying results into Excel

We need to update the statistics for the entire file, and 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 cell B25. Choose Paste from Excel's Edit menu.

2 winListKinetics.uls

&, B c
22
23 RESULTS
24 FOR ALL CELLS:
25| Faste here == (Id1: Iciu@ sample
26 [192: 23Mar2001

Now, we repeat the process for the second set of results.

19. Activate WinList. Right click inside the second Results window. Choose Copy.

The second set of results is now in the clipboard, ready to paste into Excel.

20. Activate Microsoft Excel. Select cell G25. Choose Paste from Excel's Edit menu.
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=l winListKinetics.xls

F G H
22
23 RESULTS
24 FOR HON-RESPONDI
25 Paste here = [ld1dwalciurg sarmple
2B [d2: Z2Mar2001

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. Notice 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.

184
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i — - —— ———
Edit Results ‘—
: - =—
I Mame: 1 “ime[1024.00 sec) vs F32-Ratin  Fields

W10 Figld!  [FILE]
-] W10 Field2  [DATE]

Show regions in data source:

[1 :calzium zample file. fos

Data Source Alias

Total Events [Gated Events
Regon Events Region Alias
Percent Total Percent Gated

% Select Gate: :] |

b eari b eany '
Mediare Mediany’ '
M edianddci b edianddcy’

Modsi Mode' '
StaDev StdDev |
i CWY

LawiHighi LawHigh'

oo

|lze Geometric Mean

Fieldz in Calumns
Auto-zize window
Save az preference

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 Femote Link j— -

Link To: |lpdate
Excel

@ ‘When data changes
(77 Or replay

opic:

ca worksheet () On command

Commands:
[ACTIWATE["SHEET1"])

ACTIVATEMSHEETT"
POKE[RTC1:RE1CA TEXT]
[SELECT["RI1CT:RE1C4"]

’ Add ” |hzert ”Heplace] rttﬁ:nm [T]

[ Delete H 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 second command in the Commands list, edit the text to
"POKE(R25C2:R76C5,TEXT)", and then click the Replace button.

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

-
Edit Remate Link

|
Link To: Update
Excel ¥ (@ “When data changes
T apic: [ | Or replay
ca work sheet () Or command
Commands:

[ABETIATE[ " ca worksheet'])
POKE[RZBCZRFECE TEXT)

[ Add ” |hzert ][Heplace] [Dpen...] [ k. ]
J |

[ Delete ][ Clear ] [ Save... Cancel ]

& =
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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 second Results 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 Ta: |Ipdate
Excel - @ ‘When data changes
Tanic: O replay
On command
Commatds:
[ACTIATE "ca warksheet']]

ACTIATE[ "ca warkshest"]]

OKE[R2ECT-R7ECI0TE=T]

|
3 | Add || Inzert | | Heplace| | Open... | [ ] ]

| 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
histograms. We opened an Excel spreadsheet that is supplied 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 features to examine a CFSE-stained sample containing
several other markers.

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

=
2 [ Parent
o _| [ Generation 2
— . Generation 3
— . Generation 4
= [ Generation 5
S — [ Generation §
4 | Generation 7
— [ Generation &
1 |:| Generation 9
= . Generation 10
[}
Lo
o
=]
E
=
=
[ }
[ }
[ }
=
[}
Lo
[ }
100 101 102 103
FL1-H CFSE
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... 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 L T 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's Open Data command, navigate to the Samples folder located in the
WinList application folder. Select "CFSE sample.fcs" and click Open. Note, the dialog may
look different than the one shown below, depending on the version of ModFit LT you are
using.

© 1992-2016 Verity Software House. All Rights Reserved 189



Enhanced Proliferation Analysis WinList User Guide

Analysis Setup

Analysis Population

=
Click an ane of the items below 2 B
to edit. o
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Add Gate ] IF‘.emove Gate

%ight click for more options. h

QK

4. Choose "FL1-H-CFSE" as the analysis parameter, and click OK.
5. Do not create any gates for this file; we'll do that later in WinList.

6. From the Analysis menu, choose Cell Tracking Wizard, and then Create or edit
model.

7. In the Proliferation 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?
Precursor Freguency and UGPI use this value.

Background Cptions

[7] Background Enable this to perform background subtraction.

Asymmetric cytokinesis Enable to interpolate the Standard Deviations of the generations.
Export Options
Export partition table Enable to export a partition table after analysis.

The text file can be imported into other apps.
Prompt for file name Enable this option to prompt for the export file name.

[ Analyzxg[ Cancel || Hep

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

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

File CFSE sample.fcs
Regions 10
Scale 0 256

Genlo 0.00 25.34
Geng 25.34 45.03
Gensd 45.03 63.13
Gensy 63.13 81.51
Gend 81.51 9§, 97
Gens 98.97 119. 54
Gend 119.54 138.43
Gen3d 138.43 157.50
Geng 157.50 77.495
Parent 177.95% 256,00

Setting up WinList
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 CFSE in the X Axis list and CD69 PE in the Y
Axis list. Click Add to List two times. This will create two copies of CFSE vs. CD69 PE. Click
OK to close the dialog.
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'l ™y

1P Histograms | 2P Histograms | 3p Histograms
X Axis ¥ Axis

Forward Scatter FSC-H Forward Scatter FSC-H Choose one or more Xand Y _
Side ar 5TIM 55C-H Side Scatter STIM 55C-H parameters, then click Add to List.
E%% CF H

-H CDE9 PE FL2-H Unigue combinations of the selected

CD4 PerCP FL3-H C [3-H parameters are added to the list.
FLZ2-A FL2-A

ToPro3 FL4-H ToPro3 FL4-H In Combinations mode, select

parameters in the X axis list and all
combinations will be created.

Add to List ] [ combinations mode

[
g Resolution:
Histograms

CFSE FL1-H vs CDB9 PE FL2-H
FSE FL1-H vs CD&9 PE FL2-H

Delete

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, not
HyperLog. The exported information from ModFit LT is in Log units.

12. Move the mouse over the CFSE label on the X-axis and click the small triangle that
appears. Select Log from the list of transformations. Repeat this for the CD69 Y-axis.

IIIII| T T IIIIII| T T T TTT
10t 10?
CFSEFLl—Hlf\
lag”
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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.

MStat Properties }

Hame Current Value Description 0K
NStat rows Rows in the NStat.

NStat columns Columns in the NStat.

Show vertices Enable Enable to display each vertex.

Results Enable Creates a results for the region.

Enable gates [CIEnable~~  Enables gates basad on the subregions.

Cell Tracking Wizard Import

Import partitions 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 already be 10 from the Import. Click OK.

Name
MStat rows

NStat columns

ent Value Description 0K
Rows in the NStat.

Columns in the NStat.

Show vertices Enable Enable to display each vertex.

[¥] Enable
[¥] Enable

Results Creates a results for the region.

Enable gates Enables gates based on the subregions.

Cell Tracking Wizard Import

Import partitions Imports information from ModFit LT Cell Tracking Wizard.

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.
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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.

-

MStat Properties

A v L

Mame Current Value Description
N5tat rows a‘ Rows in the NStat.
MStat columns ‘ Columns in the N5tat.
Show vertices [[1Enable Enable to display each vertex.
Results [[1Enable Creates a results for the region.
Enable gat (!) Enables gates based on the subreaqi
Enable gates [¥] Enable N nables gates based on the subregions.
Cell Tracking Wizard Import lng”
Import partitions Imports information from ModFit LT Cell Tracking Wizard.

0K

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

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

Our goal is to see these 10 spikes evenly spaced across the histogram. This is where the
FLOG 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 Parameters and FCOM for 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 | -
Mame Equation Resolut 0K
Praliferation FLOG{FCOM{G1,62,G3,G4,G5,66,G7,G8,69,G10)+0.5)*256/FLOG(1024)+FRND(3) 256.00

CDE9 Expression (FCOM(G11)4+0.5)*256/2+FRND(3) 236.00 Open...
% Save...

Help...

Add Delete

24. Click OK.
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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 CD69-positive cells for each generation? Yes and yes.

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 choose Proliferation.
Click the Y Axis label and choose CD69 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.

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 Y-axis shows the continuous CD69
parameter in one histogram and discrete subsets of CD69 positives and negatives in the
other histogram. Regions can be created to quantify the subsets.
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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 region 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 can be 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 details.

2. In the Create Histograms dialog, select FL2 vs FL1 and click Add to List.
3. Click the 1P Histograms tab. 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 Histogram dialog box will
appear.

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

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.

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 newer.

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
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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.

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
one of WinList's packets. Packet size is defined in Edit Program Controls, and determines the
number of events WinList will keep /in 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 Remote 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
technique 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 results.

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 the 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 will 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 Basics Is 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. Click OK.

3. Click the Q button in the lower left corner of each of the 2P histograms. This will create a
QuadStat 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 Items 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 Items 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 Options 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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fal ™
Edit MultiGraph l ¥ ‘

Name: MultiGraph Id: 1
Avallable Ttems MultiGraph Items
BLAMNK AR 1:1 1091901.FCS - MIG-FITC FL1-H vs MIG-PE FL2-H

1:1 1091901.FCS - MIG-FITC FL1-H vs MIG-PE FL2-H

1:2 1091901.FCS - MIG-FITC FL1-H vs CD45-PERCP FL3-H
1:3 1091901.FC5 - MIG-PE FL2-H vs CD45-PERCP FL3-H
1:5 1091901.FC5 - MIG-FITC FL1-H

Add >> A-R 1:2 1091901.FCS - MIG-FITC FL1-H vs CD45-PERCP FL3-+
A-R - 1:3 1091901.FCS - MIG-PE FL2-H vs CD45-PERCP FL3-H
AR 1:5 1091901.FCS5 - MIG-FITC FL1-H

AR 1:6 1001901.FCS - MIG-PE FL2-H

Insert == | |A-R  1:7 1091901.FC5 - CD45-PERCP FL3-H

A-R R1_MIG-FITC FL1-H vs MIG-PE FL2-H

1:6 1091901.FC5 - MIG-PE FL2-H
1:7 1091901.FCS - CD45-PERCP FL3-H
R1_MIG-FITC FL1-H vs MIG-PE FL2-H [A)xes A-R R5_MIG-FITC FL1-H vs CD45-PERCP FL3-H

g
:

R5_MIG-FITC FL1-H vs CD45-PERCP FL3-H A-R RO _MIG-PE FL2-H vs CO45-PERCP FL3-H

RO MIG-PE FL2-H vs CD45-PERCP FL3-H (R)egions
4 1 b

Viewing Options Ttem Label

) Left to Right Grids: 0 [$5AMPLE]

) Right to Left X pos. %: 60

) Overlay Y pos. %: 95

@ Tiled Cols: 3 Rows: 4 Width %: 40

’ Save... ] [ Open... ] E 0K l l 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.

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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g 1091901 fcs 2] 1091901 fcs
= click, hold, and
B drag elements
_ to new locations
10 10 1 1R 10* In_ thE
FITC FLi-H MultiGraph.

10t

AT 1091901 fes -

1n:|

10*

MIG-PE FL2-H

10'

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 opened 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 Preferences controls 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

[ 4 = | winList3D = lE
Haome Insert Edit View Options Macro Help (7]
== IR Cony New & » $ Replay * -2, [ ] 1P ' 1L Overlay R1= G1= J |Colorby Gate Hierarchy +| =%,
. L R2= G2=
; Copy Spedial H Save #* Batch ~ $ + ) 3p u % Results Inverse Palette =
Paste Open = Open  Mext Comp r Report MultiGraph Regions Gates . Scale Tile
« Plsaeats~  Fs Fes +5 Parameter V] Gate Statistics mEe @
Clipboard Protocol FCS Data Insert Gate Arrange
i L:BCell BM_Tube 001 fcs [Comp] = R )| L. CD38 PE PE-A vs CD10 PE ¢y7 PE-CyT-Avs .| = B | &
¢
Lo 1:55C-Avs CO19VASO Pac... [ = = | %2 - B = #% ) [Canmate Drag
2 B-cells: 55.39% N
<= i m
E T‘:_’. o
o By
2y
i % Result 1 == = -
o ~ " @
29 Id1: BCel_BM_Tube_001.fcs
= Md2: 16Jun2016 a
;_ Id Region Percent %Gate MedianX MedanY || _
A= R1 11078 55.39 55.32 349.30 3205.11
oo R2 2842 14.21 25.65 4377.25 17684.43 | |@
— R3 5929 29.64 53.52 8736.58 889.89 2
s R4 2404 12.02 21.70 35116.26 17990.08 | [ =
RS 5594 27.97 50.50 40945.28 961.11 E
Aot piot 102 10* 10* 10°
Qe >
Lo 2:CD10PE o7 PE-CyT-Av..| o || & || 2 Lo :CD3BPEPE-Avs CO AP... | o
I=) d I=) .
- G - Ré: 21.70%
< u} z i
<= o] ==
(S (= % 1: Gate Statistics o | &8 28
o) a =)
) - R3:53.52% + I - R3: 50.50% File: BCell_BM_Tube_001.fcs
Sy : a S Population Events %Total %Parent
2 - 2 - Ungated 20000 100.00 100.00
[a] & [a] G1 11078 55.39 55.39
= Gl = G2 2842 14.21 25.65
= s G3 5920 29.64  53.52
G4 2404 12.02 21.70
é - é G5 5594 27.97 5049
L L L L B L Unclassified 2706 11.48 20.72
10t g1t 102 10% 10 108 10t o10t 102 10 10% 108 Overlapped 7967 39.83 71.91
a|fzo] a|fzo] Unclassified 8022 44.61 4461
a|(ao| - Cy7- a|(zo| 3
CD10 FE cy7 PE-Cy7-A CD38 PE PE-A lstapa e
MainWindow Ribbon.wlx 1:BCell_BM_Tube_001.fcs 20000 2:CD10 PE o7 PE-Cy Result 1
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Main window with Toolbar and Menu

e Winlist 3D =& &
File Create Edit View Options Replay Macro Repoert Window Help
[ @ P A B @B B F ? | colorbyGate Hierarchy - oL
| -8 vs (s ! -Avs
LBCellBM_Tube 001 fes [Comp] CD38 PE PE-A vs CD10 PE cy7 PE-Cy7-A vs CDS... (|21 e S|
L. 1:55C-Avs CD19 VA50 Pac... | = |[ = ][ 22 8 & o Animate  Drag
n :
- =] B-cells: 55.39%
b §
=1
22
=
52
L]
= % Result 1 = | B
22
z Id1: BCel_BM_Tube_001.fcs
. 1d2: 161un2016
59 Id Region Percent %Gate MedanX MedianY
oo RL 11078 55.39 55.39 349.30 3205.11
- Rz 2842 14.21 25.65 4377.25 17684.43
] R3 5929 29.64 53.52 8736.58 B89.89
3 s Lo R4 2404 12,02 21.70 35116.26 17990.08
-0t o1ot 102 10 10% 10 RS 5594 27.97 50.50 40945.28  961.11
[2]z2] SSC-A
Lo, 2:CD10 PE cy7 PE-GyT-Av.. [ o |[ @ [ Ly 3:CD38PEPE-AvsCDDAP.. [ = |[ @ |[ ==

e @
g g
- =
=3 <3 2
9] o : : L J
= "'2 R3:53.52% = "'2 %! :
gm T gm RS: 50'50’65 H % 1: Gate Statistics = & =
=% <% : :
<A e~ + H File: BCell_BM_Tube_001.fcs
a_ a_ IO & Population Events %Total %Parent
Yy Yy Ungated 20000 100.00  100.00
o o G1 11078 55.39  55.39
. . G2 2842 1421 25.65
= = G3 5929 29.64 53.52
- - T T T T T IIHH‘ IIHIII‘ T HHII‘ TT G4 2404 12.02 21.70
ot o1ot 10?7 10* 10¢ 108 ot opipt 10 10% 10¢ 10% G5 5594  27.97 50.49
allzo CD10 PE cy7 PE-Cy7-A alzo CD38 PE PE-A Unchssified 2296 11.48  20.72
\_“_I & o I_I Overlapped 7967 39.83 71.91
Unclassified 8922 44.61 44.61
Overfapped 0 0.00 0.00
MainWindow Ribbon.wilx 1:BCell_EM_Tube_001.fcs 20000 14:CD38 PE PE-A vs C [Result_1
See Also:
Ribbon Bar
Toolbar
Status Bar
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Ribbon Bar

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 clicking 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.

Home Insert

Edit View Options

Mew Protocol

DOpen Protocol

Save Protocol

Save As

W n [ I

Open Report

Open MultiGraph

['_J’ Export

_ .

—@p

x Preferences

Command
New Protocol
Open Protocol
Open Bundle

Recent Protocols

1 MainWindow Ribbonowlx

2 StickRegions.wilx

3 20-RegionsManual.wlb

4 RegionsManualwlx

5t-sne helios_final.wl

6 t-5ME Helios_Awuto_13-08-36.wilx
7 t-5ME Helios.wilx

& t-5ME Helios2 wix

9 t-5ME Heliosl . wix

10 wi fsne helios test.wix

Description

Creates a new protocol, closing all open windows.
Opens a protocol file.
Opens a protocol bundle file.
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Save Protocol

Save Protocol As...

Save Bundle

Open Report
Open MultiGraph

Export Listmode

Export Merge Files

Export Histogram

Export Histogram Graphic

Save MultiGraph Graphic

Export Report Graphic
Export MultiGraph PDF
Export Report PDF

Export Results

Print Screen
Print Report
Print MultiGraph

Print Overlay
Print Histogram

Print Data Source

Saves a protocol.
Saves a protocol with a new name.

Saves a protocol bundle file.

Opens a report file.
Opens a MultiGraph file.

Saves a new listmode file in FCS or Text format based on
the active data source.

Merge FCS files into one output FCS file.

Saves a new histogram file in FCS format based on the
active histogram.

Saves the active histogram as a graphic file format.
Saves the active MultiGraph as a graphic file format.
Saves the active Report as a graphic file format.
Saves the active MultiGraph in PDF format.

Saves the active report in PDF format.

Saves the active results window in text format.

Prints the screen.

Prints the active report.
Prints the active MultiGraph.
Prints the active overlay.
Prints the active histogram.

Prints the active data source window.

Print Setup Displays the Printer Setup dialog.

Preferences Displays the Preferences dialog.

Recent Files Displays a list of recently opened protocols. Click an entry
to open.
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Ribbon Bar

Home Tab
ﬁ Home Insert Edit View Options Macro Help (7]
=5 Rico Hew £ D Replay ~ «@, [ ] 1P T 0 R1= G1= J Colorby Gate Hierarchy -
i’]Co: Special [ save :Batpcny' L s b 3p ul = |‘i A) 2= G2= DlnverseyPa\ette - m‘ D
Paste pven Hsave feo C'chesn I‘;E:;t Comp 2P Report MultiGraph Overlay Results Parameter Regions Gates P téCFE|ItEv T!e
Clipboard Pratocol FCS Data Insert Gate Arrange
Clipboard Protocol
P FCS Data Insert Gate Arrange
panel panel
Paste Open Open FCS 2P Regions Scale to Fit
Copy Open Bundle  Next 1P Gates Tile
Copy Special New Replay 3P Color Mode
Save Batch Report Inverse Palette
Save As Comp MultiGraph Gate Statistics
Save Bundle As Overlay
Results
Parameter
Insert Tab
ﬁ Home Insert Edit View Options Macro Help (7]
tll:dext!na\vsis "! ‘3 o 3 M‘l— %o i .
Eﬂ: e Dots Density Contours | Report MultiGraph Overlay Results R;?ru:yn Duplicate Parameter
Plots Objects Data Source
Plots Objects Data Source
1P Report Duplicate Data Source
Index Analysis MultiGraph Add Parameter
Multiple Overlay
Dots Results
Density Region Array
Contours
Edit Tab
ﬁ Home Insert Edit View Options Macro Help
Undo User Keywords Rl1= Gl= aﬁdd Record
R2= G2= .,' %
Q Logging A:B User Equations : Database Wizard
Regions Gates Palette Setup
.*9 Program Controls . Alerts Auto-open
Information Gating Databases
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Information Gating Databases
Undo Regions Setup
Loggin Gates Add Record
Program Controls Palette Database Wizard
User Keywords Auto-open
User Equations
Alerts
View Tab
ﬁ Home Edit View Options Macro Help

Status Bar

Histogram Titles A Spots
+

[ Gate statistics

Tools

|:| Inverse Palette

Switch to Toolbar

Scale
to Fitr

Tools Arrange
Status Bar Scale to Fit
Histogram Titles Tile
Gate Statistics Vertical
Inverse Palette Horizontal
Spots Close All
Switch to Toolbar Show All
Hide All

Tile Vertical Horizontal Close Show  Hide
- All Al Al
Arrange
Navigate
Next DS
Previous DS

OEE O F®o B E

Mext Previous
DS DS

Mavigate
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Options Tab

ﬁ Home Insert Edit View Options Macro Help

5 Auto-update Add to Report -
[ ] i A
x *. (—| o ﬁ-

Update Now Add to MultiGraph -
Preferences Palette Wildcards | Replay Enrich

and Paths Update Remote Links
Settings Replay and Update Utility Actions
Settings Replay and Update Utility Actions
Preferences Replay Add to Report
Palette Enrich Add to MultiGraph
Wildcards and Paths  Auto-update
Update Now

Update Remote Links

Macro Tab

ﬁ Home Insert Edit View Options Macro Help

|:| Show Toolbox I |! E xCIear |:| Record

OO Edit Toolbox Batch ] Pause
COpen  Save Edit Run
Change Paths
Macro Toolbox Macro File Record and Run
Macro Toolbox Macro File Record and Run
Show Toolbox Open Run
Edit Toolbox Save Record
Edit Pause
Clear
Batch
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Help Tab

ﬁ Haome Insert Edit View Options Macro Help
Y

yon

Check for Visit the User About
Updates website Guide WinList

Cnline Learn
Online Learn
Check for Updates User Guide
Visit the web site About WinList

Quick Access Toolbar

The Quick Access Toolbar appears at the top left of the main window. Customize the
commands that appear in this tool to include those that you need constant access to.

To customize the commands, click the down-arrow button on the right side of the toolbar.
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Toolbar

The toolbar is displayed across the top of the application window, below the menu bar. The
toolbar provides quick mouse access to common WinList functions.

To hide or display the Toolbar, choose Toolbar from the View menu.

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

= | % ﬁ 2 E%: E%: b = R ? Color by Gate Hisrarchy v o
Button Function
= Opens a protocol. This is

equivalent to choosing Open
Protocol from the File menu.

k4 Saves a protocol. This is
equivalent to choosing Save
Protocol from the File menu.

Opens a listmode file. This is
equivalent to choosing Open FCS
File from the File menu.

= Opens the next file. This is
iz equivalent to choosing Next FCS
File from the File menu.

To open the next file without
displaying the File Open dialog,
hold down the Shift key while
clicking the button.

Replays the active data source.
This is equivalent to choosing
Replay Active Data Source from
the Replay menu.

&

To replay all data sources, hold
down the Shift key while clicking
the button.

& Enrich the sampled data based on
a selected gate.

G- Displays the Edit Gates dialog.
3 This is equivalent to choosing
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Gate List from the Options menu.

Displays the region list dialog. This
is equivalent to choosing Region
List from the Options menu.

Ba

+ Displays the N-Color
Compensation™ Toolbox. This is
equivalent to choosing
Compensation from the Options
menu.

= Creates a new MultiGraph
window. This is equivalent to
choosing Create MultiGraph from
the Create menu.

i Creates a new Report window.
This is equivalent to choosing New
Report from the Report menu.

Fid

o Displays the on-line help system.
This is equivalent to choosing
Index from the Help menu.

Selects the coloring mode used by
WinList.

of Edits the current coloring mode.

Colar by Gate Hierarchy w
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Status Bar

The status bar is displayed across the bottom of the main window. It displays prompts on the
leftmost pane, and information about WinList objects in other panes.

overlayTutorial finished.wlx l:autoposition.017 15000 1:FL2-H ws FL1-H R1_FL2-H vs FL

Pane Meaning

Left-most  Information about the current menu selection or operation.
Name of the current protocol

File name and ID for the active data source

File index and size of the batch, if batch processing

Number of events in the current file for the active data source

Name and ID of the active histogram

o o B~ W DN PP

Name of the active results window
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Protocols

Open Protocol

Open

-

This command is found on the Home tab of the ribbon bar, or in the File menu when using
the toolbar and menu display. It is used to open protocol files you have saved to set up an
analysis in WinList. Protocols are created using the Save Protocol option.

You can also open Protocol Bundle files with this dialog by changing the filter drop-down to
show Protocol Bundles.

The Open Protocol command displays the file open dialog box, allowing you to select a
protocol (wIx or mac file) or a protocol bundle (wlb file). Select a protocol from the list and
then click the Open button. Alternately, you can double-click the file in the list. The protocol
will set up the screen, gates, regions and other components of the display.

v Open Protecol ﬁ
@IKJI'| . v Computer » OS(C:) » VshHelpProjects » WinList » Protocols - | g | | Search Protoc ol
Organize = MNew folder =+ i IZEI
. MFLTRuleBasedTraining  *  hame Date modified Type Size A
, ModFitLT o . :
. [*| 3dSetup.whe 11/23/2010 5:57 PM  WLX File 2B2KB A
. MetworkLicenseManager . - I ) )
*| basics.wlx 9/24/2013 2:55 PM WLX File 181 KB A
. OldGemStone i - o )
\#| cascadeGating.whe 9/24/2013 3:18 PM WLX File 128 KB A
, QuantiCALC = = = =
e *| CompensationTutorial.whx 9/24/2013 5:09 PM WLX File 145KB A
, WinLis
- \#| EnhancedProlifSetup WL8.wix 10/21/2013 2217 PM WLX File 174 KB A
il \#| EnhancedProlifSetup.wlx 11/17/2010 4:49 PM WLX File 221 KB A
, HTMLHelp . R .
*| ExampleComp.wlx 11/16/2010 2:37 PM WLX File 216 KB
. Protocols . R R - ;
#| feom final.wlx 10/18/201311:46 ...  WLXFile 153 KB A
, WEBCODE - o o
(¥ feom setup.whe 11/17/2010 2:44 PM WLX File 201KB A
J Windows . R R . - ,
*| Kinetic Setup WLE.wix 10/18/201312:04 ..  WLX File 629KB A
- HP_RECOVERY (D:) o U R o .
= i #| Kinetic Setup.wlx 11/17/2010 3:40 PM WLX File G614 KB A
wy DVD RW Drive (E:) . - - I I
\#| Kinetic with Remote WLS.wh 10/18/201312:23 ...  WLX File 634 KB A
—a My Book (F)
[ S IR adl]| < jli b
File name: CompensationTutorial.wlhx - [XML Protocols (.whd) vl
[ Open |vl ’ Cancel ]

Drag and Drop
You can drag and drop a protocol file from the file system onto WinList to open a protocol.
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Open Bundle

Open

This command is found on the Home tab of the ribbon bar, or in the File menu when using
the toolbar and menu display. It displays the Open Protocol dialog with the file type
selection set for protocol bundle files. See Save Bundle for a description of the protocol
bundle file.
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Save Protocol
[ save

This command is found on the Home tab of the ribbon bar, or in the File menu when using
the toolbar and menu display. It is saves the current WinList analysis setup so that it can be
reopened at a later time.

If the protocol has already been saved, this command updates the file on disk with the new
setup. If the protocol has not yet been saved, it displays the Save Protocol As... dialog.

The function of this button is also controlled by several preferences. See Miscellaneous
Preferences for additional information.
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Save Protocol As...
H Save As +

This command is found on the Home tab of the ribbon bar, or in the File menu when using
the toolbar and menu display.

Sometimes the analysis you perform with WinList is something you use over and over again.
In cases like this, it would be nice to save an analysis setup so that you can quickly
reconstruct it and load new data files into it for analysis. This is where WinList protocols are
used.

There are two kinds of protocols that WinList creates. The first is an XML-formatted protocol
file that contains a complete description of the analysis you have setup. This kind of protocol
requires that the FCS data files used in the setup are in the exact locations as they were
when the protocol was saved.

A second type of protocol is called a protocol bundle. The protocol bundle stores an XML
protocol file described above in a Zip-compatible file. In addition, the protocol bundle
includes copies of the FCS files displayed in the protocol. Protocol bundles are convenient
when you need to move protocols from one computer to another or to create an archive of
your analysis. See Save Bundle for additional details.

This command displays the Save dialog box. Enter a name for the protocol, navigate to the
folder where you want to save the protocol, and click the Save button.
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L B
1 Save Protocal &J
@uvl ;¢ 05(C) » VshHelpProjects » WinList » Protocols - | 3 | | Search Protocols jel |

Organize * MNew folder = = (7]
. WinList *  MName Date modified Type
. hl
; 1| 3dSetup.wlx 11/23/2010 5:57 PM WL File
J ISkinSubFolder! . o
. | basics.wlx 11/10/2010 2:04 PM  WLX File
. Doc
- \*| cascadeGating.wlx 11/10/2010 2:28 PM  WLX File
. Hel
£ ¥ CompensationTutorial wix 11/16/2010 517 PM  WLX File
| Protocols . -
= ) **| EnhancedProlifSetup.wlx 11/17/2010 4:49 PM  WLX File
—;E backup.zip = = e
& ) | BxampleComp.wlx 11/16/2010 2:37 PM  WLX File
£ WL _2010_08_26.zip .
e : ¥ foom setupawlx 11/17/2010 2244 PM WLX File
I wiL_2010_09_02.zip o —
: ; 1+ Kinetic Setup.wlx WLX File
CD WL 2010 09 22azip || | Sl S
e . =| | [+ MainWindow.wlx WLX File
L WL_2010_09_22b.zip £ = —
G : | reportTutl.wlx 11/17/201011:14 ...  WLXFile
C2 wi_2010_10_04 zip _ S
4 ; | setup multigraph.wlx 11/17/2010 4:00 PM  WLX File
LI WL_2010_11_05.zip
£0 WL_2010_11_16 zip
LD WL 2010 11 18zip ™ ¢ all ;
File name: MainWindow.wlx -
Save as type: ’XML Protocols (i) v]
+ Hide Folders [ Save ] l Cancel l

Several aspects of the WinList setup are not stored in protocols, including histogram

subtraction and 3D viewer windows. These windows need to be re-created after you open

your saved protocol.

Drag and Drop

You can drag and drop a protocol file from the file system onto WinList to open the protocol.

See Also:
Save Protocol Bundle

Open Protocol
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Save Bundle
H Save As +

This command is found on the Home tab of the ribbon bar, or in the File menu when using
the toolbar and menu display.

This command creates a single, compressed file in Zip-compatible format that contains all
information needed to reconstruct your analysis setup. It is similar to the Save Protocol
command, but has several key differences that make it more powerful for some situations.

The significant differences between Save Protocol and Save Bundle are that Save Bundle
creates a single file that contains the XML protocol and the FCS listmode files that the
protocol uses. This makes the protocol bundle a better choice when you need to move a
protocol from one place to another or to create an archive of your analysis.

To open a protocol bundle file, use the Open Protocol dialog and change the Files of Type
selection to show Protocol Bundles.

Drag and Drop

You can drag and drop a protocol bundle file from the file system onto WinList to open a
protocol.

See Also:
Save Protocol

Open Protocol
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Files and Data Sources

Data Source Windows

WinList creates a data source window for each open listmode file. These windows are
moveable and sizable within the confines of WinList's main window. Data source windows are
automatically closed when WinList closes. They can contain any number of histograms and
multiple pages of histograms.

To create a new data source window, click the Open FCS button on the ribbon or toolbar.

To read a new data file into an existing data source window, click the Next FCS button on the
ribbon or toolbar.
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A toolbar is positioned on the right edge of the data source window to provide quick access
to many common commands. For details, see Data Source Toolbar.

A data source window can be dragged and dropped onto a Report window to add all of its
histograms to the report. The drag-and-drop hotspot is the upper-left portion of the title bar.

To edit a data source window, select Edit Data Source from the Edit menu. Alternately,
you can double-click its title bar or click the Edit button on the data source toolbar.

Right-click a data source window to display its context menu.
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Data Source Toolbar

This toolbar appears inside the right edge of the active data source window. Each icon
represents a tool, described below.

¢ Editthe data source

% Display gate statistics for the data source
%= Display file keywords

H Arrange histograms

2+ Scale histograms to fit the data source

Bn Create Compensation Page

¥ Display the context menu

E Toggle snap mode on and off
& Printthe data source

— Hide the toolbar

@ Display the Page menu
i2 Create a new page
1 Selecta page to display

Many of these commands are explained elsewhere, but a few are only available through the
toolbar. These are explained in more detail below.

Compensation Page

This button creates a special page in the data source for compensation, and sets up a
SPLOM. A SPLOM (Scatter Plot Matrix) is a collection of histograms representing all
combinations of a selected set of parameters. It is a very useful arrangement to use when
setting up N-Color compensation, because it presents all relevant histograms in a very logical
layout.

When you click the Compensation Page button on the toolbar, you are presented with a
dialog that allows you to choose the parameters you want to display and several other
options. After making parameter selections and clicking OK, WinList creates all of the
histograms and arranges them appropriately on the data source.

Page menu

The page menu allows you to add, rename, and delete pages in the data source. Use pages
to group histograms when there are too many to display at once. For example, you may
create a Splom arrangement of histograms on one page to review compensation, and use
another page to set up gating and analysis.

The page menu also allows you to select a page to view. This can also be done by clicking on
the title bar of the data source and using the PgUp and PgDn keys on the keyboard.
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Context menu

The context menu for the data source window contains many common commands. It can be
displayed by clicking the Context menu button on the data source toolbar, or by right-clicking
inside the data source window.

For more information, see Data Source Context Menu .

Snap

This button enables or disables snap-to-grid moving and sizing of histograms within a data
source. With the option enabled, histogram windows move and size based on the background
grid displayed on the data source. This makes it easy to create histograms that are the same
size and to align them neatly. With snapping disabled, histograms can be moved and resized
without constraint.
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Data Source Context Menu

Edit...
Keywaords... %

Transformations...
Add parameter...
Print

Add histograms to report

Show gate statistics

Add page...

Renarmne page...

Delete page

Mext page Pghn
Previous page PgUp

Move histograms to page...
Copy histograrns to page...
Copy histograrns with regions...

Delete histograms

The context menu for the data source window contains many common commands. It can be
displayed by clicking the Context menu button on the data source toolbar, or by right-clicking
inside the data source window.

Edit
This command displays the Edit Data Source dialog.

Keywords
This command displays a list of all FCS keywords found in the current data file.

Transformations
This command displays the Edit Transformations dialog.

Add Parameter
Displays the Add Parameters dialog to create calculated parameters.

Print
This command prints the histograms on the current page of the data source.
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Add Histograms to Report

This command adds the histograms on the current page of the data source to the active
report. The histograms on the report are arranged in the same way they are on the data

source window.

Show Gate Statistics
This command displays the Gate Statistics window.

Add Page
This command adds a new, blank page to the data source.

Rename Page
This command renames a page.

Delete Page

This command deletes a page and the histograms it contains.

Next Page
This command displays the next page in the data source.

Previous Page

This command displays the previous page in the data source.

Move Histograms to Page

This command moves the histograms on the current page to another page in the data

source.

Copy Histograms to Page

This command copies the histograms on the current page to another page in the data

source.

Delete Histograms
This command deletes the histograms on the current page.
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Open FCS File

2 3

Open
FC5

This command is found on the Home tab of the ribbon bar, or in the File menu when using
the toolbar and menu display.

Use this option to select a listmode file you want to open into WinList for display and
analysis. When selected, the Open dialog box appears, allowing you to navigate to the
correct folder to select files.

The dialog allows you to select one or more files from a folder. If you select more than one
file, the program automatically creates a"batch" containing the selected files. When the Open
button is clicked, the first file will be read. To process the additional files, use the Next Batch
File and Previous Batch File commands, or edit the batch with the Open Batch command.

If the listmode file contains more than one dataset, the Choose Dataset dialog is displayed to
select the dataset of interest. When there is only one dataset in the file, the Choose Dataset
dialog does not appear.

After selecting a file to open, the Create Multiple Histograms dialog box is displayed to
provide a quick and efficient means for selecting any number and types of histograms for
display. This dialog can simply be canceled if you prefer to create histograms one at a time.

You can select Open FCS File more than once to display more than one file at a time, or
multiple copies of the same file. WinList is designed to handle any number of data sources.
Your computer's memory, disk resources, and the demands of other applications that may be
running limit the actual number you can display.
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Open Dialog Box

This dialog box is common to most file opening operations in WinList. The tree on the left
allows you to select the folder where files of interest are located. A list on the right displays
files for the selected folder. A drop down list below the file list displays the types of files (file
filters) that you see in the list. Buttons on the bottom allow you to open the file, view
keywords stored in the file, or cancel the operation.

When opening /istmode data files, this dialog allows you to select more than one file at a
time. If you select more than one file, a batch is automatically created for you, and a
convenient toolbar appears at the bottom of the main window to allow easy navigation
through the batch. See Batch toolbar for details.

' B’
# Open FCS File(s) [
\_./ \J [ L) « Verity Software House » Winlist  » SAMPLES » = | 4 || Search sampLES ol

Organize = Mew folder == = [Oi .@j
. Symantec & MName Date modified Type Size !z
| TechSmith e : | i
. AutoPosition 12/15/2010 2:44 PM  File folder I
, Temp . I . |
g , Kinetics 12/15/2010 2:44 PM  File folder Il
, UltraFileSearch ; :
|| 1091901, FCS 2/17/2006 6:43 PM FCS File 100KB 4 |
Uninstall Information i o : sy |
: || 1091904 FCS 2/17/2006 6:43 PM FCS File 100 KB 4=
| Verity Software House . - SRR |
|| 1091905.FCS 2/17/2006 6:43 PM FCS File 100KB 4
. ModFit LT 3.3 B _ S
I || BCell_BM_Tube_001 fcs 7/6/200911:25 AM  FCSFile 941 KB 4
inLis
= || BCell_BM_Tube_002.fcs 7/6/200911:24 AM  FCS File 941 KB
e | BCell_BM_Tube_003 fcs 7/6/200911:24 AM  FCS File 1 KB 4
. SAMPLES AR i B (.
o @ L] CFSE sample.fcs 2/17/2006 6:43 PM FC5 File 1120KB
AutcPosition || o N 5
e [ L] CHO445.FCS 2/17/2006 6:43 PM FCS File 320 KB
J Kinetics = = S :
: || COMPL.FCS 2/17/2006 6:43 PM FCS File 100 KB
Visual Intercept Enterp : =
|| COMP2.FCS 2/17/2006 6:43 PM FCS File 100 KB
, Windows Defender B, - .
) ] | FCOM_Examplefecs 0/22/2006 9:47 AM  FCSFile 139 KB
; Windows Live 5 ; : ;
) ] | Mix all fes 10/31/2003 9:34 AM  FCS File 1,741 KB 4
. Windows Mail rr 3 m MANE Ao AL [l EEL WL il
| Windows Media Plaver ™ | Il k
File name: - lData files (*.*) vJ
Keywords... J [ Open |v] ’ Cancel I

Drag and Drop

You can drag and drop listmode files from the file system onto an existing data source
window to add files to a batch.
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Choose Dataset

This dialog appears when WinList detects more than one dataset in an FCS listmode file. It
allows the user to select which dataset to read. The dialog displays a list of all datasets in the
listmode file, along with the FCS version and two keywords. The keywords displayed are
user-programmable in the Miscellaneous Preferences dialog.

M it
Choose Dataset

This file contains more than one dataset. Which do you 0

want to use?
Cancel
5

10 RCS2.0 0 212121 1024
@ 2. FC53.0 212121 1048576

To select a dataset, click the radio button next to it in the dialog and click OK.

When you need WinList to display several datasets from the same file at the same time, open
the file with Open FCS File and select a different dataset each time.
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Next FCS File

=)

Mext
FC5

This command is found on the Home tab of the ribbon bar, or in the File menu when using
the toolbar and menu display.

This menu option is used to replace the data file for the current data source with another
data file on disk.

The Open dialog box is displayed so that you can select a new file. To open the new file,
select it in the list box and click Open.

This dialog allows you to select more than one file at a time. If you select more than one file,
a batch is automatically created for you, and a convenient toolbar appears at the bottom of
the main window to allow easy navigation through the batch. See Batch toolbar for details.
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Previous FCS File

This menu option is used to replace the data file for the current data source with another
data file on disk. It operates the same way as the Next FCS File, except that it selects the
previous file from the list.
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Duplicate Data Source

+

Duplicate

This command is found on the Insert tab of the ribbon bar, or in the Edit menu when using
the toolbar and menu display.

This command creates a copy of the data source window, duplicating the properties of the
active data source and its histograms, regions, and gates. This provides a convenient means
of setting up for multiple file analysis and keeping the setup of each data source consistent
with the one from which it was created. One common use for this is in histogram subtraction,
where one file contains control data and another file contains test data.

The layout of histograms, regions, and gates are replicated in the new data source window.
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Edit Data Source

This dialog is displayed by choosing Edit in the data source context menu or by double-
clicking on the Data source title bar.

i ™

Edit Data Source

ID: 1 BCel_BM_Tube_001.fcs

Alias: [FILE]

Bvents: 20000 Parameters: 12

P1  F5C-A Add Parameter...

P2 FSC-H

P3  S5C-A ;

P4 COS8 FITC FITC-A Tmnsfﬂrrrﬁhﬂns...

P5 CD38 PE PE-A

Pe  CD34 PerCP PerCP-A Mames & Resolutions...

P7 CD10 PE o7 PE-Cy7-A

P8  CD20 APC APC-& _—_—
titation...

PO APC-Cy7-A Quantitation

P10 CD19 V450 Pacific Blue-A .

P11 CD45 AmCyan AmCyan-A Dataset

P12 Time

[] Protect histograms

[ 0K ” Cancel |

L o

Name and ID

The field displays the name and ID of the file data source. The ID is initially assigned by
WinList, but it can be edited by the user. Each data source must have a unique ID.

Alias

Each data source has an alias that is displayed on its titlebar. By default, the alias is [FILE],
which is a keyword that returns the name of the data file currently opened. You can enter
another keyword or text in this field.

Events and Parameters

This displays the total number of events and the number of parameters stored in the data
source listmode file.
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Parameter listbox
This list shows the parameter names stored in the data file.

Add Parameters

This option allows you to add calculated parameters to the data source. See Add New
Parameter for more.

When a parameter is added or deleted, the Edit Data Source dialog is automatically closed.

Transformations

This option is allows you to select how each parameter is displayed in WinList. See Edit
Transformations for more.

Names and Resolutions

This button displays parameter names and resolutions for the data file. This also allows the
user to adjust the log decades, if any, in the event that WinList was not able to automatically
detect them correctly. See Names and Resolutions for more.

Quantitation
Selecting this option allows you to convert results values into quantitative units. See

Quantitation for more.

Dataset

The option is enabled if the FCS file contains more than one dataset. It allows you to select
which dataset to read and analyze with WinList.

When a new dataset is selected, the Edit Data Source dialog is automatically closed.

Protect histograms

When this option is enabled, histograms in the data source are protected from being deleted
by the user.

OK
Accepts changes to the data source and closes the dialog box.

Cancel
This option closes the dialog box with no changes to the data source.
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Add Parameters

This option allows you to create additional "calculated" parameters based on the native
parameters of your listmode files. Calculated parameters can be displayed and manipulated
just like native parameters. In addition to parameter ratios, WinList provides mathematical
functions which can be applied to parameters.

All calculated parameters in WinList are computed in floating-point. They have a user-defined
resolution, and can be computed using compensated or uncompensated data.

Parameter

Display this dialog by clicking the Add Parameter button on the main ribbon bar or
choosing the Add Parameter from the data source context menu. There is also a button in
the Edit Data Source dialog box that shows this dialog.

& Edit Calculated Parameters @

Mame Equation Resolution [ QK l
Calcl (FCOM(G1,G52,G3)+0.5)*262144/8+FRND(10) 262144.000000
’ Open... ]
’ Save... ]
’ Help... ]

Add Delete Edit

Add

Adds a new calculated parameter to the data source. The Edit Calculated Parameter dialog
will be displayed.

238 © 1992-2016 Verity Software House. All Rights Reserved.



WinList User Guide Add Parameters

Delete
Deletes the currently selected calculated parameter in the list.

Edit
Displays the selected calculated parameter in the Edit Calculated Parameter dialog for editing.

Open
Opens a previously saved set of equations. The files have the default suffix of equ.

Save
Saves the current set of equations to disk.

OK

Closes the dialog and accepts the changes. This causes all calculated parameters to be re-
evaluated and the workspace will be updated.

See also:
Edit Calculated Parameter
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Edit Calculated Parameter

This dialog is used to create and edit calculated parameters. It is displayed from the Add
Parameters dialog.

One of the best ways to get started with a calculated parameter is to review the list of
examples in the Functions listbox and select one that is similar to what you want to

create. With an example selected, it is a simple matter to edit the specifics of the equation
for your data.

The Name field can be any text you want. This is the name that will be displayed for this
new calculated parameter on histograms and in parameter lists.

|
rcomsomsraonm
1 = (V] e ara er

Equation:  FSNE(P1,P2,P3,P4,P5,P6,G0,50,2)

Type an equation or use the list to select a function.

Functions: [Allfunctiuns and examples v]

-—— BExamples —
(FCOM(G1,G2)+0.5)*262144 /4+FRMND(10)
(FCOM(G1,G2,53)+0.5)*262144/8+FRND(10)
(FCOM(G1,G2,G3,64)+0.5)*262144/164+FRND(10)
pl/p2
FTIM( 262144
FSMELP1,P2.P3,P4,P53,P6,G0,50,2
FSME(P1,P3,P5,PE,P7,G1,50,3) k
FPWR(p1*p2,2/3)
pl1*FPWR(262144/p1,0.5) &

FSME(P1,...) t-Distributed Stochastic Meighbor Embedding
List pararneters, one gate, perplexity(50), and return dimensions.

[(m | »

]

Transform: [Linear v] Resolution: 64 -

Source: [ Compensated data - ]

Equation

Type an equation or select one from the example list to set this field. The equation can
include parentheses for grouping, and supports +, -, *, and / operators. The parameters and
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Edit Calculated Parameter

their names are shown in a separate list box. The parameter and function letters are not case
sensitive. For example, p1*2.5 is the same as P1*2.5.

When the Equation field contains a FSNE function, the Choose... button is displayed next to
the edit box. This button allows the user to select parameters for the FSNE function quickly

and efficiently.

Choose...

When the Equation field contains a FSNE function, the Choose button is displayed next to the
edit box. This button allows the user to select parameters for the FSNE function quickly and

efficiently.

Parameters dialog box

All the available parameters and their names are displayed in a separate dialog box. The
dialog will automatically be put away when you select either Cancel or OK.

Functions

All functions and examples are shown in this list box. A drop-down list allows you to show

functions, examples, or both in the function list. Notice that all the functions start with the

letter F.

FCOM(g1, g2,...gn)

FTIM(adcResolution)

FSNE(p1,p2,...,90,50,2)

FLOG(param)

Gate combination function. The argument is a list of
any number of gates separated by commas. See
FCOM Background for further explanation.

Creates a chronological time variable over the number
of channels, adcResolution, specified in the
argument. This parameter allows you to gate out bad
runs with DNA or to even perform kinetics calculations
(assuming you are not interested in absolute time).

This function creates "t-SNE" (t-Distributed Stochastic
Neighbor Embedding) parameters. The t-SNE function
does a great job of reducing dimensionality to 2 or 3
dimensions.

One FSNE equation will create 2 or 3 t-SNE
parameters in the output.

The first "p" arguments are parameters for the t-SNE
function. Next is the "g" argument, which specifies a
gate. Perplexity (50) sets the number of effective
nearest neighbors. The last argument is 2 or 3,
specifying the number of dimensions to return.

See Cluster Identification with t-SNE for further
explanation.

Returns the natural log of param. Negative numbers
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and zero are evaluated to 0 since they are illegal
values for log functions.

FL10(param) Returns the log to the base 10 of param. Negative
numbers and zero are evaluated to 0 since they are
illegal values for log functions.

FEXP(param) Raises natural log to the param power.
FE10(param) Raises 10 to the param power.
FSQR(param) Returns the square of param.
FCUB(param) Returns the cube of param.

FPWR(base, power) Returns the value of base to the power.

FRND(variance) Returns a random number with variance variability.

If zero is entered as the argument, then it returns a
uniform random number between 0 and 1.

FSIN(X) returns the sine of x, where X is in radians.

FCOS(x) returns the cosine of x, where X is in radians.

FTAN(X) returns the tangent of x, where x is in radians.

FCTN() returns the cotangent of x, where X is in radians.

FASN(x) returns the arcsine of x, where x ranges from -1.0 to
1.0. Values for x outside of this range are forced to
the nearest limit.

FACS(X) returns the arccosine of x, where x ranges from -1.0
to 1.0. Values for x outside of this range are forced to
the nearest limit.

FATN(X) returns the arctangent of x.

FACN(X) returns the arccotangent of x, equivalent to
arctangent of 1/x.

FV2S(param) Returns param to the 2/3's power. Negative numbers
and zero are evaluated to O since they are illegal
values for log functions.

FS2V(param) Returns param to the 3/2's power. Negative numbers
and zero are evaluated to O since they are illegal
values for log functions.

Transform

Sets the transform to be used for displaying the calculated parameter.

Source
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In most cases, the calculated parameter can be computed on compensated or
uncompensated data. A few functions (FCOM, FSNE, FTIM) ignore of this setting.

Resolution

Choose a resolution to use for the new calculated parameter. The list of resolutions is limited
to the resolutions of parameters in the data file.

OK
Accepts the changes to the equation and other settings and closes the dialog.

Cancel

Cancels the changes to the question. If the equation is being created, clicking the Cancel
button will flag the equation to be deleted.

See also:
FCOM Background and Usage
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FCOM Background and Usage

FCOM is a calculated parameter that can be used to classify events based on combinations of
selected gates. It is commonly used in phenotypic analysis. You can create FCOM parameters
using the Add New Parameters dialog box, accessed from the Edit Listmode File Data Source
dialog box.

To understand how this powerful function works, you must first understand something about
binary numbers. A binary number is represented with only two digits: 0 and 1. A binary
number is formatted similarly to a decimal number using powers of 2 instead of powers of
10. An example of a binary number is 1110. The decimal equivalent to this number is 0 + 2
+4+8=14

The lowest four digit binary number is 0000 (0 decimal) and the highest four digit binary
number is 1111 (15 decimal). Thus, a four digit binary number can encode 16 different
numbers (0,1,...15). The number of encoded different numbers (n) is related to the number
of binary digits (d) by the function n=2 to the d power. Thus, for this example, d=4 and
n=16.

What does this all have to do with the FCOM parameter? Plenty! Since an event is either
inside or outside a gate, its state can be represented by a single digit, 0=outside and
1=inside. Suppose we have two gates, G1 and G2. We can represent all possible
combinations of gate states by simply forming a binary number where the first digit
represents the state of G1 and the second digit represents the state of G2. Thus if we have
two gates, then the binary number 01 represents an event outside G1 and inside G2.
Similarly, 11 represents an event inside G1 and inside G2. The FCOM function assigns each
event a decimal number reflecting the gate combination for that event. Thus, in the case of 2
gates, G1 and G2, FCOM will return a value of 0, 1, 2, or 3 depending on the particular gate
combination satisfied.

If we multiply this FCOM number by a scaling value and we display the result as a single
parameter histogram in WinList, we will see a number of spikes with the FCOM parameter on
the X-axis. The height of each spike tells us how many events satisfy that particular gate
state. Typically, we add a small random number to each FCOM number (e.g. FRND(10)), so
that instead of spikes we see Gaussian distributions which are more familiar to us.

How do you know what combination corresponds to each peak? Easy! You just count in
reverse binary, which is to say evaluate from left to right.” Let's do a three gate example
(e.g. FCOM(G1,G2,G3)).
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G1 G2 G3 FCOM Calculated FCOM
Derivation value
0 0 0 0+0+0= 0
1 0 0 1+0+0= 1
0 1 0 0+2+0= 2
1 1 0 1+2+0= 3
0 0 1 0+0+4= 4
1 0 1 1+0+4= 5
0 1 1 0O+2+4= 6
1 1 1 1+2+4= 7

OK, that's not so easy after all. It would be better if the program figured out which
population was which and labeled them for us. This is something that the Create Region
Array command does nicely. There's an example of that in the tutorial Using FCOM to

enumerate phenotyptes.

You can create additional FCOM calculated parameters with different gate combinations to
display two parameter dot plots. With some creativity on your part, you can readily visualize
and analyze complex phenotypes with relatively little effort.
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Edit Transformations

This dialog allows you to select linear parameters to convert from linear to log and log-like
transforms.

-
Edit Transformations

Mame Current Value Description oK
Log Decade Options
Mumber of Decades [Computed -] This applies to all log-ike paramete
SSC-A
Transform for S5C-A [Lr.}g ,l
Low Value for S5C-A -20.00 Megative values are ignored for Lo
B-Coefficient for SSC-A Murmber of linear channels for log-
Auto-Adjust Transform for SSC-A [C]Enable Optimize log-like transforms as file:
Auto-Zoom for SSC-A [Df'f ,l Zoom-in on the parameter data
Zoom Fixed Boundary for SSC-A Set the upper boundary to a fixec
Zoom Percentile for SSC-A 00,00 Set the upper boundary based on
CD19 V450 Pacific Blue-A
Transform for CD19 V450 Pacific Blue-A [VLog ,l
Low Value for CD19 V450 Pacific Blua-A -20.00 Megative values are ignored for Lo
B-Coefficient for CD19 V450 Pacific Blue-A 10 = Murmnber of linear channels for log-|
Auto-Adjust Transform for CD19 V450 Pacific Blue-A ] Enable Optimize log-like transforms as file:
Auto-Zoom for CD19 V450 Pacific Blue-A [Df'f ,l Zoom-in on the parameter data
Zoom Fixed Boundary for CD19 V450 Pacific Blue-A Set the upper boundary to a fixec
Zoom Percentile for CD19 V450 Pacific Blue-A 00,00 Set the upper boundary based on
Save preferences Enable Update preferences with these se
4 L 3

Most flow cytometers store data in linear format, even if you view the data on log-like scale
during acquisition and analysis. This dialog allows you to convert linear parameters to log-like
for display and analysis in WinList.

Log Decade Options
Number of Decades

This option determines how many log decades WinList will transform the linear data values
into.

Choose Computed to allow the program to determine automatically the number of decades.
With this option selected, the program computes the number of decades by taking the log of
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the ADC resolution of the parameter. For example, if the ADC resolution is 262144, the
10910(262144) is approximately 5.42 decades.

Choose 4-decades to force the program to map the linear data into 4-decades. This option
allows comparisons with other software that only permits 4-decade displays. In the example
above, compressing 262144 channels into 4-decades of log space compresses the data by
1.42 decades.

Parameters

For each parameter in the file, you can set several properties. Transform settings apply to all
histograms showing the selected parameter.

Transform
The transform can be set to Linear, Log, HyperLog, Hyperbolic sine, or VLog.

Low Value
This is the lowest value shown on the axis.

B-Coefficient

This value controls the linear portion of a HyperLog axis. The selected value is the number of
channels on both sides of 0 that will be displayed as linear. The remaining portions of the
HyperLog axis are display log-like.

Auto-Adjust

Enable this option if you want WinList to automatically adjust the B-Coefficient and Max
Negative value for this parameter. Each time a new file is opened, WinList will readjust B and
Max Negative settings.

Auto-Zoom

Auto-zoom allows you to eliminate unnecessary channels at the upper end of a parameter's
dynamic range automatically. It is very useful for parameters like "Time" which only use a
portion of the range, and for some instruments which store data in the lower portion of the
range. Auto-zoom is set up independently for each parameter.

Off: Turns off auto-zoom for the parameter.

To highest used channel: Choose this option if you want WinList to eliminate empty
channels on the upper end of the parameter. It is useful, for example, for a TIME parameter
that typically only uses a small portion of the dynamic range of the parameter.

To fixed upper boundary: This option allows you to zoom to a specific channel for the
upper boundary of the data. Use the associated Zoom Fixed Boundary edit box to set the
channel for zooming.

To percentile: This option allows you to zoom in on a specified percentile. If, for example,
99% of your data is in the lower half of the dynamic range, it may be useful to ignore the
remaining 1% of the data so that you can better visualize and analyze the 99%. Use the
associated Zoom Percentile edit box to set the percentile for zooming.
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Save preferences

When this option is enabled, the changes you make to the Transformations dialog are
remembered.

See also:
Transformation Preferences

Understanding Hi-res Data Files
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Names and Resolutions

This dialog box can be accessed from the Edit Data Source dialog box by clicking the
Names and Resolutions push button. It allows the user to change the names of
parameters, as well as set the number of log decades for any parameters.

' ™
Parameter Mames and Resolutions
Mame Res Log
] FsC-A 0.00
P1 FS5C-A 262144 0.00
P2 FSC-H 2602144 5.42
P3 S5C-A 2602144 5.42
P4 CD38 FITC FITC-A 262144 5.42
P53 CD38 PE PE-A 262144 5.42
PG CD34 PerCP PerCP-A 2602144 5.42
P7 CD10 PE cy7? PE-Cy7-A 2602144 5.42
P8 CD20 APC APC-A 262144 5.42
PO APC-Cy7-A 262144 5.42
P10 CD19 Y450 Pacific Blue-A 2602144 5.42 |
P11 CD43 AmCyan AmCyan-A 262144 5.42
P12 Time 262144 0.o0
oK ] | Cancel
Lo E )

Parameter names are used by histograms on the axis labels.

To edit a parameter name, select the parameter in the list box and enter the new name for
the parameter in the Name edit box. You can enter a keyword in square brackets, e.g.
[$P4S], to display information derived from the FCS file for the parameter name.

The number of log decades for parameters is displayed for informational purposes. The
values can not be edited.

Whenever a name is edited by the user, WinList "locks" the name so that it does not change
until the user "unlocks" the name, or the number of parameters changes. Locked names are
designated with an asterisk (*) next to the name in the list box.

To manually lock or unlock a parameter name, select the parameter in the list box and click
the Lock check box next to the name. If the check box is checked, the name is locked.
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If you edit parameter names and you do not lock the edited entries, WinList will discard your
edits the next time it updates the data source by replaying, opening a new file, or saying OK
to the Edit Data Source dialog box.
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Quantitation

WinList provides complete support for converting results values from channel-based units to
units representing a quantitative value. Some of the units commonly used for quantitation
are Antibody Binding Capacity (ABC), Mean Equivalent Soluble Fluorescein (MESF), and
Molecules Per Cell. The great advantage to converting results into quantitative values is that
they become meaningful when compared with data from other instruments and other users.
Standardization among users and labs becomes a much simpler task.

If you have access to the quantitation calibration information, you can enter it manually into
this dialog box.

If your data files contain special keywords, WinList can automatically apply calibration
information to the relevant parameters and convert results into quantitative units. The
keywords WinList looks for are PnQS, PnQl. The first defines the slope for parameter n; the
second defines the intercept for parameter n. Some instrument manufacturers, BD
Biosciences for example, store these keywords when acquiring data if relevant controls have
been run.

The program can also automatically turn "TIME" into a quantitative parameter if there is a
$TIMESTEP keyword in the data file.

ra N

Quantitation

D Mame tode State  Slope |ntercept Slope Type

1 F5C-A Detect 1.00000000  0.00000000  Linear-based

2 FSCH Detect 1.00000000  0.00000000  Linear-based

3 S5C-A Detect 1.00000000  0.00000000  Linear-based

4 CDREFITCFITCA Detect 1.00000000  0.00000000  Linear-based

5 CD38PEPEA Detect 1.00000000  0.00000000  Linear-based

B CD34 PerCP PerCP-A, Detect 1.00000000 000000000 Linear-based

7 CD10PE cyf PE-Cu7-a Detect 1.00000000  0.00000000  Linear-based

8 CD20APC APC-A Detect 1.00000000  0.00000000  Linear-based

9 APC-Cy7-& Detect 1.00000000  0.00000000  Linear-based

10 CD13%450 Pacific Blue-4 Detect 1.00000000  0.00000000  Linear-based

11 COA5 AmCyan AmCyan-2 Detect 1.00000000 000000000 Linear-based

12 Time Or .01 000000 Linear-bazed
Edit: Time Detect [¥]On 0.010000  0.000000
[] Apply quantitation to all data zources [ ok l ’ Cancel ]

Detect

This option is normally checked, which tells WinList to automatically detect quantitation for
the parameter. In this mode, WinList will look for quantitation keywords in the file and will
apply the quantitation automatically. Most parameters are safely left with Detect enabled.
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Uncheck this option if you want to enter you own slope and intercept values, or you do not
want to detect quantitation keywords automatically.

On

If this option is checked, the parameter is enabled for quantitation. The slope and intercept
values will be used to convert the parameter transformation into quantitative units.

Slope and Intercept

The slope and intercept provide information on how to convert an ADC channel number to a
guantitative value. The values are typically provided by the instrument or reagent
manufacturer to allow you to convert from "channels"” into some other quantitative unit.

To compute your own slope and intercept values, you need to perform a linear regression of
log (molecules per cell) versus channel numbers. WinList includes an Excel spreadsheet in
the Samples folder that can be used to assist in this. See Using the Quantitation Spreadsheet
for details.

Slope Type

The quantitative slope and intercept are typically defined using linear units. The $TIME
parameter, for example, is a linear parameter, its slope is determined by the $TIMESTEP
keyword, and the Slope Type should be "Linear".

However, there are cases where the slope and intercept relate to log-transformed units. For
example, with older FCS files that were encoded in log, the slopes and intercepts provided by
manufacturers were typically log-based. This means that they are applied to the log-
transformed data rather than the linear form of the data.

Select the appropriate slope type for the quantitation for your files. If the quantitative
information is supplied by a manufacturer, contact the manufacturer to determine whether
the slope applies to linear units or log units.

OK
Click this button to accept the changes you have made and close the dialog.

Cancel
Click this button to cancel the changes you have made and close the dialog.
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Using the Quantitation Spreadsheet

WinList includes an Excel spreadsheet that can assist in using its quantitative features. The
most versatile section of the spreadsheet is the 4-Bead Generic Conversion.

4 Bead Generic Conversion

* Enter *
ADC range: 1024
Decades: 4.0000
* Enter * * Enter *
Linear Median Linear MESF
Blank 0.0o 0
Bead 1 12.30 2000
Bead 2 42.30 8000
Bead 3 76.50 15000
Bead 4 251.70 5000
Slope Intercept
WinList == 0.0042822228 2.110870406

Quantitation

To determine the Slope and Intercept for WinList:

1. In WinList, open the data file for the calibration beads. Using a 1P histogram, find the
median values for each bead peak. An example is shown in the graphic below.

L. 3:CD19-FITC FL1-H[Ungated ] o= | ]

T K
[}

— M
&7 R2: 17.29% E

. R1:19.25%

i nm: 16.93% &
= | Gl
=] R4: 17.70%

o ’ “« 7
é o = = 22 =
ER=
= - Id  Medianx
R1 1415
R2 4389
o R2 7959
R4 25821
i
= | T T IIIII| T T TT III| T T IIIIIIIL T T IIIIIIJ|
100 101 102 10° 104

COA9-FITC FL1-H

© 1992-2016 Verity Software House. All Rights Reserved 253



Using the Quantitation Spreadsheet WinList User Guide

2. In Excel, open the WinlistQuantitation5Bead.xls spreadsheet found in the Samples folder.
Enter the ADC range and the number of log decades for the data files that you are analyzing.

3. In the spreadsheet, enter the median values from WinList. Then enter the MESF (or ABC)
values provided by your quantitative bead manufacturer.

4. Copy the Slope and Intercept from the spreadsheet into the Quantitation dialog in WinList.

1. Choose the quantitation parameter.

' B
Quantitation

I Mame b ode State  Slope |ntercept Slope Type

1 FSC-Height Detect 1.00000000  0.00000000 Linear-bazed

2 S5C-Height 1.00000000  0.00000000 Linear-based

3 CODI19-FITC FL1-H Detect 211087041 Log-bazed

4 FLZ-Height Detect 1.00000000  0.00000000 Linear-bazed

5 FL3-Height Detect 1.00000000  0.00000000 Linear-bazed
2. Enable the
parameter.
3. Edit the slope
and intercept.
4, Select "Log-

. - based" for the
Edit CO1S-FITCFLIH Detect [V]On 0.004282 2110870 Slope Type.
[T &pply quantitation to all data sources [ ok, l ’ Cancel l

WinList will now display quantitative results and axes for the parameter.

L. 3:CD19-FITC FL1-H[Ungated ] [r=|[- =[]
- X
=

= R2: 17.00% (i)
R3:16.62% =
R1:18.67% aQ
o Rd: 17.26% at

— [ | | |

MNumber

Medianx
232523

8051.85
15771.58
56525.06
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Compensation

Compensation Toolbox

-
@
L

Comp

This command is found on the Home tab of the ribbon bar, or in the Options menu when
using the toolbar and menu display. The Compensation Toolbox allows you to control
WinList's interactive N-Color Compensation™ and normalization.

WinList's N-Color Compensation™ can handle any number of fluorochromes, and compensate
them for signal crossover. In many cases, compensation can be set up automatically, but you
can still manually override compensation settings. Compensation can be manually adjusted
using 2-parameter dot plots.

If you have single-color controls as well as an unstained control file, you can use V-Comp™
to set up your compensation automatically. See Compensation the Easy Way: V-Comp for
details on how to do this.

In order to set up compensation manually, you need a set of single-color control files, one for
each fluorochrome you want to compensate. Using Interactive N-Color Compensation
demonstrates this approach.

WinList also supports reading compensation information directly from FCS files created by
many popular cytometers, as well as files containing the FCS 3.1-compliant $SPILLOVER
keyword.

See also:

Compensation the Easy Way: V-Comp

Using Interactive N-Color Compensation™

Compensation Toolbox dialog

Compensation Trace Lines
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Compensation Toolbox dialog

This dialog is displayed by clicking the Comp button on the ribbon bar or selecting
Compensation Toolbox from the Options menu. It provides control over various

components of the N-Color Compensation™ and the normalization system.

- @*
]

Comp

Compensation Mormalization Toolbox

Setup | AutoComp TransformsIMisc |

Compensaticn parameters

Off FSC-A

Off FSC-H

Off 55C-A

On CD58 FITC FITC-A

On CD38 PE PE-A

On CD34 PerCP PerlZP-A
On CD10 PE cy7 PE-Cy7-A
On CD20 APC APC-4

On APC-Cyi-A

m

On CD19 V450 Pacific Blue- =

Trace line aptions

All Trace Lines

Mo Trace Lines

CD5E FITC FITC-A Only

CD38 PE PE-A Only

CD34 PerCP PerCP-A Only
CD10 PE cy7 PE-Cy7-4 Only
CD20 APC APC-A Only
APC-Cyl-A Only

CD19 V450 Pacific Blue-A Only
CD45 AmCyan AmCyan-A Onl

Activate compensation

[C] Show histograms for the selected trace line option

[ Create compensation page... ]

a

Save...
Edit...

Feset

i

The dialog is separated into several tabs that group similar features together.

Compensation: Setup Tab

Compensation: AutoComp Tab

Compensation: Transforms Tab

Compensation: Miscellaneous Tab

OK

Click this button to close the dialog. This does not turn compensation off, it simply hides the
dialog. To turn compensation off, uncheck the Activate compensation checkbox.
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Open

Click this button to select a previously saved compensation file to apply to the current data
source.

Save
Click this button to save compensation settings to disk for later use.

Edit

Displays the Edit Properties for Compensation System dialog. This dialog allows you to review
and adjust settings in the compensation and normalization system.

Reset

Turns off compensation, clears the compensation matrix, and re-initializes all compensation
and normalization properties.

See also:
Using Interactive N-Color Compensation™

Compensation Trace Lines

© 1992-2016 Verity Software House. All Rights Reserved 257



Compensation: Setup Tab WinList User Guide

Compensation: Setup Tab

Compensation Mormalization Toolbox

Setup | AutoComp TransformsIMisc |

c . ) ) 0]'4
cmpensation parameters Trace line options

Off FSC-A AN Al Trace Lines
Off FSC-H Mo Trace Lines

Off SSC-A CD58 FITC FITC-A Only
On CD58 FITC FITC-A (CD38 PE PE-A Only Edit...

On CD38 PE PE-A E|| | CD34 PerCP PerCP-A Only
On CD34 PerCP PerCP-A CD10 PE cy7 PE-Cy7-A Only
On CD10 PE cy? PE-Cy7-A CD20 APC APC-A Only

On CD20 APC APC-4 APC-Cy7-A Only

On APC-Cy7-4 CD19 V450 Pacific Blue-A Only

Cn CD19 V450 Pacific Blue-,

[¥] Activate compensation
[] Show histograms for the selected trace line option

1

CD45 AmCyan AmCyan-A Onl

Create compensation page...

Compensation Parameters

This list displays the parameters in the active data source. Click an item in the list to toggle it
between Off and On.

Trace Line Options

This list shows the options for displaying compensation trace lines. Trace lines set the slope
and intercept used in the compensation system. They only appear when the Activate option
is not checked. Display the trace lines for the parameter that you are currently compensating.

When you select one of the parameters in this list, WinList computes the slope and intercept
so that the trace lines are properly positioned for the populations. If you have already
positioned the trace lines, WinList will ask if you want to re-position them again. Use this
feature with single-color controls for each parameter involved with compensation.

Activate compensation

Enables or disables the N-Color Compensation and normalization systems. When unchecked,
compensation and normalization is turned off. When checked, compensation and
normalization are turned on.

Note: Trace lines disappear when compensation is activated. They are replaced by small +
and - buttons. To hide these buttons, select the No Trace Lines option.
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Only show histograms for the selected Trace Line Option

This option is useful when you have many histograms displayed and you are trying to set up
compensation for your data. With the option checked, only the histograms that relate to the
selected parameter in the Trace Line Options list will be shown.

Create Compensation Page

In order to effectively work with WinList's compensation system, you need to display a 2P
histogram for each combination of parameters that are enabled for compensation. Click this
button to automatically create a new page with all of the 2P histograms required to set up
compensation.

See also:
Compensation Tool Box

Compensation: AutoComp Tab

Compensation: HyperLog Tab

Compensation: Miscellaneous Tab
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Compensation: AutoComp Tab

This tab in the Compensation Toolbox controls whether WinList will attempt to set up
compensation automatically, either from keywords in a file or from the compensation
database. The initial settings for the dialog are determined by preferences (Data Source
Preferences) and it can be set up differently for each data source in a protocol.

Compensation Mormalization Toolbox

Setup | AutoComp TransformsIMisc |

Current State
AuteComp from keywords

4]

Save..
V-Comp Compensation
Edit...

[ Open V-Comp setup... H Launch V-Comp ]

ENEE |

Reset

AutoComp from Keywords

’Autor_omp each file v]

Current State
This section displays the current state of compensation.

V-Comp™ Compensation

This section provides quick access to the V-Comp stand-alone app, which can automatically
compute compensation settings based on a set of single-color controls and an unstained
control file.

Open V-Comp setup

Click this button to select a V-Comp setup that you have already created. A File Open dialog
will be displayed showing the folder where V-Comp setups are typically stored. Select the
setup you want to use and click Open, and WinList will read the setup file and apply the
compensation.
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Launch V-Comp

If you have V-Comp installed on your computer, you can use this button to launch it directly
from WinList. This is useful when you want to create a new V-Comp setup or make edits to
an existing setup.

AutoComp from Keywords

Many instrument vendors encode compensation information in the keywords of the FCS files
they create. WinList can read and decode this information for many popular instruments.

Disable Do not use compensation from keywords.

Autocomp if not Use keyword compensation values unless there is

already set already compensation set up by a previous file or
manually by the user.

Autocomp each file Use keyword compensation values for each file.

See also:

Compensation Tool Box

Compensation: Setup Tab

Compensation: Transforms Tab

Compensation: Miscellaneous Tab
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Compensation: Transforms Tab

This tab in the Compensation Toolbox offers a number of convenient commands to adjust
transform settings and to toggle between different transformations for all parameters in the
data source.

Compensation Mormalization Toolbox

| Setup | AutoCemp | Transforms | Misc |

Optirnization &
[ Optimize transforms... ]
[ Reset transforms... ] Save...
Edit...
Change Transforms

Reset

IIIE|: El

Linear --» Log

- Log

--» Hyperbolic Sine

[
[
[ --> HyperLog
[
[

--» ¥log

Optimize transforms

This command triggers automatic adjustment of HyperLog, Hyperbolic Sine, and VLog
transformations for selected parameters. A dialog is presented to allow you to choose which
parameters to optimize. After selecting the parameters, click OK to begin the process.

WinList will determine the best B-Coefficient and the Low Value for each of the selected
parameters.

Reset transforms

This command resets the HyperLog™, Hyperbolic Sine, and VLog transformations for selected
parameters. A dialog is presented to allow you to choose which parameters to reset. After
selecting the parameters, click OK to begin the process.

WinList resets the B-Coefficient and the Low Value for each of the selected parameters,
based on preference settings.

Linear --> Log

This command switches linear parameters to the default log transformation. A dialog is
displayed to allow you to choose the parameters to convert.
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- -> Log
This command switches log-like parameters to use the Log transformation.

--=> HyperLog
This command switches log-like parameters to HyperLog™ transformation.

--> Hyperbolic Sine
This command switches log-like parameters to Hyperbolic Sine transformation.

-->VLog
This command switches log-like parameters to VLog transformation.

Compensation Tool Box

Compensation: Setup Tab
Compensation: AutoComp Tab

Compensation: Miscellaneous Tab
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Compensation: Miscellaneous Tab

Compensation Mormalization Toolbox

|5etup |AutoCor‘np Transfcrrr‘ns| Misc |

4]

Mormalization
[C] Show normalization targets

Ll

Compensaticn Information Save

O Compensation review (linear, zoomed plots) Edit
Show digi

[ -:uw. igital errors Recet

[[] Log bias

[ Wiew cross-over matrix... ]

[ Advice.., ]

Show normalization targets

Enable this option to display graphical elements that allow you to set normalization. Targets
appear when the Activate option is enabled. See Normalization Targets for more information.

Compensation review

This checkbox enables Compensation Review mode in WinList, a great tool for evaluating
how well compensation matches the controls that were used to create it. See Compensation
Review Mode for a walk-through.

Show digital errors

When this option is enabled, the program draws dotted lines showing effects of digital error.
The lines appear on 2P histograms that display parameters that are enabled for
compensation in the Params to Compensate list. Use the Advice button to see information
about the sources of digital error in the data.
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When analog data is converted to an integer, an error is introduced known as digital error.
Normally this error is quite modest and presents little problem to cytometrists. However,
when data is compensated, positive and negative errors are introduced that increase with
parameter intensity. The digital error lines attempt to show the positive portion of the
envelope of these error distributions for each parameter that is enabled for compensation. If
intermediate intensity populations are present that tend to follow the digital error lines, it is
possible that they are simply an artifact due to the effects of digital error.

Log bias

With the introduction of the HyperLog display, the Log Bias option is largely unnecessary. It
remains an option for backward compatibility but is not recommended.

When checked, WinList applies a log bias value to events that would fall on the axis,
simulating the bias in log amplifiers on older analog flow cytometers.

Advice

This command displays the Advice on Compensation dialog allowing you to view information
about the compensation settings and sources of digital error in the data.

View Cross-over Matrix

This command displays the cross-over (also known as spillover) matrix for the current
compensation settings. The matrix can be copied to the clipboard for use in other software.
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Compensation Trace Lines

Trace Lines are graphical objects used to adjust N-Color Compensation in WinList. They
appear on dual-parameter histograms when both parameters are enabled for compensation
and the Trace Line Options are set to show trace lines for those parameters. The
Compensation Toolbox controls these settings.

10+

a .
i e Slope control

103

0=

Intercept contral

When displayed, a trace line can be moved by clicking on one of its handles. The high-
intensity handle controls the slope of the trace line, and the low-intensity handle controls the
intercept.

The Trace line is essentially setting the slope and intercept of a line through the center of the
linearized data. Adjusting the handle in the low-intensity area sets the intercept. The slope is
determined by the position of the handle in the high-intensity area relative to the intercept.
As you increase the channel position of the slope handle, you increase the amount of
compensation to be applied to the data, especially in the middle- to high-intensity range.
Increasing the channel position of the intercept handle increases the compensation applied to
the low intensity data.

In rare cases, you may need to apply more compensation than the trace lines hormally
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.

When the compensation is activated, trace lines are hidden and replaced by small + and -
buttons. These buttons can increase and decrease the compensation settings with
compensation activated.

See also:

Using Interactive N-Color Compensation™

Compensation Toolbox

Compensation Toolbox dialog
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Compensation Notice dialog

This dialog is displayed when a file with a different number of parameters is opened into a
data source and some of the parameters in the data source are enabled for compensation.

i "|
Compensation Motice

The number of parameters in the new file has changed, which may
have an impact on the compensation setup.

If you choose to keep the current setup, WinList will preserve as
rmuch of the current compensation settings as possible.

What would you like to do?

Keep the current compensation setup.
@ Re-initialize the compensation setup.

| Show this dialog when the number of parameters changes for this data source.

The first time WinList detects a change in number of parameters, it will display a dialog of
choices for the user. The user can choose to maintain the existing compensation settings, to
the extent that is possible, or to re-initialize the compensation system. The dialog has an
option to not be displayed again, which applies to that data source.

Keep the current compensation setup

When this option is selected, the system makes temporary copies of all the compensation
data structures. It then resizes the structures to suit the new number of parameters (larger
or smaller), and copies what it can from the temporary structures. If the new file has more
parameters, the new parameters will be turned off for compensation. If it has fewer
parameters, the extra parameters are removed from the compensation setup. If
compensation is turned on when this transition occurs, the compensation matrix will be
reconstructed by inverting the crossover coefficients.

Re-initialize the compensation setup

When this option is selected, the system will turn off compensation, turn off the parameters
selected for comp, and clear all of the crossover coefficients, normalization settings, and
trace line settings.

Show this dialog when the number of parameters changes in this data source.

Enable this option to display this dialog anytime a file with a different number of parameters
is opened, assuming that some of the parameters are enabled for compensation. Uncheck
this option to suppress the dialog from appearing again.
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Edit Properties for Compensation

This dialog is displayed when the Edit button in the Compensation Toolbox dialog is clicked.
It allows you to edit many of the characteristics of the compensation and normalization
system.

s it

Edit Properties for Compensation System

= a Compenzaiis M ame Current Yalue  Description Ok
-4 COBSF R C . Iritialize th . —
9 CD 2 ezet Compenszation [T] Enable ritiahze the compenzation syst Pomed]
423 CD Rezet Mormalization [ Enable Initialize: the normalization spste
-7 CD
i3] CD
423 CD Activate Enahble Check to activate the compen: Help...
g -EE Hardware Compatible Cornp Enable Modifies the comp matnx to be
23 0D Show Digital Errors [ Enable Shows the digital emar traces t
-3 CD3aF Shaow Mormalization T argets [C] Enable Shows the normalization target
g Eg Restrict Auto-Positioning Logic Enable Ferform trace line autoposition
-7 CD
- CD
4 I o F;H L I ¥
. S

The left-hand pane of the dialog displays a tree of compensation objects. The right-hand
pane displays properties for the compensation object selected in the tree. When the dialog is
initially displayed, general properties of the compensation system are shown.

Compensation System
This object shows general properties of the compensation and normalization system.
Reset Compensation

Check this option to reset the compensation trace lines so that the data is uncompensated.
The compensation matrix is initialized for all parameters in the active data file.

Reset Normalization

Check this option to reset any normalization and restore the data to a non-normalized state.
This affects normalization for all parameters in the active data file.

Activate

Enables or disables the N-Color Compensation™ and normalization systems. When
unchecked, compensation and normalization are turned off. When checked, compensation
and normalization are turned on.
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Note: Trace lines disappear when compensation is activated. They are replaced by small +
and - buttons.

Hardware Compatible Comp

When this option is enabled, the compensation matrix is constructed so that crossover is
strictly subtractive. For example, these equations show hypothetical 3-color compensation
with the Hardware option enabled:

Comp F3 = +1.000%F3 -0.01 0*F4 -0.000*F5

Camp P4 =-0.169F3 +1.000*F4 -0.038%F5
Comp Fh = +0.008*F3 -0.283*F4 +1.000*F5

Notice that P3 is multiplied by 1.0 in the compensation of P3. This is also true for P4 in the
P4 compensation, and P5 in the P5 compensation.

When the Hardware option is disabled, the compensation signal can be greater than 1.0 in
the associated compensation expression:
Corp P3 = +1.002*F3 -0.011*P4 -0.000*F5

Comp P4 =-0.171*F3 +1.01 3*F4 -0.039*F5
Comp PS5 = +0.008*F3 -0.266%F4 +1.011*F5

Notice that change in the expressions. In this setting, the loss of a signal due to signal
crossover is adjusted for in the compensation matrix. This will result in slightly higher
intensities than seen with the Hardware option enabled.

Show Digital Errors

When this option is enabled, the program draws dotted lines showing effects of digital error.
The lines appear on 2P histograms that display parameters that are enabled for
compensation in the Params to Compensate list. Use the Advice button to see information
about the sources of digital error in the data.

Show Normalization Targets

Enable this option to display graphical elements that allow you to set normalization. Targets
appear when the Activate option is enabled. See Normalization Targets for more information.

Restrict Auto-Positioning Logic

When enabled, WinList uses a more restricted portion of histograms to determine how to
automatically position compensation Trace Lines. For most cases, this option will have little
effect on how the program positions the trace lines. In some cases where there is significant
signal crossover, enabling this option can improve the auto-positioning.

Signal Objects

Each parameter enabled for compensation has an associated Signa/object in the tree control.
When you select a Signal object, the following properties appear in the properties pane.

Normalization Factor
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This field shows the current normalization factor applied to the selected signal parameter.
The default value is 1.0, which means that the parameter has no normalization applied. You
can enter a specific factor to apply, or use the Normalization Targets to adjust normalization
graphically.

Max Negative Value

When the Use HyperLog option is selected above, this field determines the lowest value that
the parameter will display in a histogram. Any events that compute to be lower than Max
Negative Value will be set equal to it.

B Linear Coefficient

This value specifies the number of linear channels displayed on the HyperLog axis, on both
positive and negative sides of 0. It controls the visual compression of the populations that fall
in that region. If populations near the origin split or spread too much, increasing the B Linear
Coefficient will resolve the issue.

Detector Objects

Each Signal object contains Detector objects, one for each of the other parameters that is
enabled for compensation. When you select a Detector object, the following properties
appear.

Cross-over coefficient

This value represents the fraction of the Signa/ object parameter that is spilling over into this
detector in the compensation system. A value of 1.00 (100%) is displayed for the detector
associated with the signal parameter. A fractional value between 0.00 and 1.0 is displayed for
the other detector objects. For example, a CD56-PE detector for a CD56-PE signal will display
a value of 1.00. If 20% of a CD19-FITC signal is spilling into a PE detector, a value of 0.20
will be displayed for the PE detector of the CD19-FITC signal.

Compensation coefficient

This read-only field shows the fraction of the signal to add or subtract from the detector. It is
computed in the construction of the compensation matrix and is not editable.

Digital Error Position

This read-only field displays the value between 0.0 and 1.0 that quantifies the digital error
WinList computed for the parameter. Values of 0.85 and higher are relatively good, with little
digital error. Values of 0.75 to 0.85 are fair. Values below 0.75 indicate that the parameter
measurement contains a significant amount of digital error.

Use the Advice dialog to understand the sources of digital error.
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Advice on Compensation dialog

This dialog presents information about compensation, normalization, and digital error for the
active data file. Review the information in this dialog to determine the characteristics of
compensation and the sources of digital error in your system.

About Digital Error

When analog data is converted to an integer, an error is introduced known as digital error.
Normally this error is quite modest and presents little problem to cytometrists. However,
when data is compensated, positive and negative errors are introduced that increase with
parameter intensity. The digital error lines in WinList attempt to show the positive envelop of
these error distributions for each parameter that is enabled for compensation. If intermediate
intensity populations are present that tend to follow the digital error lines, it is possible that
they are simply an artifact due to the effects of digital error.
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Normalization Targets

When compensation is Active and Show Normalization Targets is enabled in the
Compensation Toolbox, WinList displays graphical objects to make it easy to set
normalization for one or more parameters. The objects appear on 2P histograms.

Normalization allows you to change the location of populations in the data, usually to some
normalized location. For example, suppose your lab routinely positions a bead population so
that the median is at 102 for a log parameter. You open one file and find that the
population is lower than usual because one of the gain settings was not quite right. You can
use WinList's normalization to move that bead population to the correct location. Keep in
mind, however, that WinList will reposition a// of the data, not just the one population.

Use normalization with great care, and with a full understanding of what you are doing and
why you are doing it. It cannot correct data that has been overcompensated or incorrectly
stained. It should not be used to make a weak fluorochrome appear to be a bright
fluorochrome.
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To set normalization, first drag the target object by grabbing the large, yellow outer portion
with the mouse. Drag the entire object so that the center cross-hairs are located on the
center of the population that you want to move.
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Next, drag the green center of the target to the place where you want to move the
population.
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When you release the mouse, the normalization is applied to the data.
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To reset the normalization, use the Edit button on the compensation toolbox, and choose the
Reset Normalization option.
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Histograms

Histogram Windows

Histogram windows belong to the data source that creates them. They are moveable and
sizable within the data source. They can display 1P, 2P, and 3P data in a variety of graphical
formats. Most data analysis begins with the creation of histograms and defining regions on
the histograms.
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3D button \ .
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Quad-stat button

Click the mouse on an axis label to select a different parameter for that axis. When the
mouse is over the axis label, click the small triangle next to the label to select a different
transformation for the parameter.

A toolbar is positioned on the right edge of the histogram window to provide quick access to
many common commands. For details, see Histogram Toolbar.

© 1992-2016 Verity Software House. All Rights Reserved 275



Histogram Windows WinList User Guide

For quick access to commonly used histogram options, WinList displays the Histogram
Context menu by clicking the right mouse button on a histogram. The histogram toolbar also
provides access to this menu.

When you click the left mouse button within a histogram, several things may happen. If there
is an object that can be moved or edited at that location, the object will be activated. Holding
the mouse button down on an object will allow you to drag the object to a new location. If
there is not an object under the mouse, the action is determined by the selected region
creation mode. See the section on the Histogram Toolbar for more on region creation modes.

Close histogram windows by clicking the "X" button in the upper right corner. When a
histogram window is closed, any regions it contains are also deleted.

Histogram windows can display 1, 2, or 3 parameter data from a listmode data source. They
can also display information from other Windows programs if they are linked with a Dynamic
Data Exchange (DDE) connection. See Edit Remote for more on DDE links.

Regions used for gating and statistics are drawn directly on histogram windows.

Q or QuadStat Button

When a two-parameter histogram is created, a button appears in the lower left-hand corner
labeled Q. Click this button to create a QuadStat and results window for it. Delete QuadStat
regions by clicking on the region label, then pressing the Delete key on the keyboard. See
Regions for more information on the QuadStat and other region types.

I or Information Button

When you have put a one parameter or two parameter histogram in remote mode (DDE
connection with another Windows application), under some circumstances you will see an |
button in the lower left hand corner of the histogram window. If the remote application sent
text back to WinList, you will see the I button.

The button is also displayed for subtracted histograms. If you press the | button, a pop-up
information window will appear that will allow you to scroll through the results.

3D Button

On the 3D version of WinList, two- and three-parameter histogram windows also contain a
3D button in the lower left-hand corner. When this button is clicked, WinList displays a 3D
Viewer window for the histogram. See WinList 3D Version Notes for more information.
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Histogram Toolbar

This toolbar appears inside the right edge of the active histogram window. Each icon
represents a tool, described below.

% Selection modea

| Freehand region

0O Rectangular region
2 Elliptical region

< Contour region

4 NStat region

%, Zoomin
& Resetzoom
¢1Assign a gate

* Display the context menu
- Hide the toolbar

Region Modes

The first group of tool buttons is used to select a region drawing mode, with only one mode
active at a time. Regions are drawn by pressing and holding the left mouse button when the
cursor is inside the histogram, and moving the mouse to define the size and shape of the
region. For 1P histograms, only the Select and Range modes are supported. 2P Histograms
support Select, Freehand, Rectangle, Ellipse, and Contour modes. Currently, no region
drawing is supported for 3P histograms.

Select mode

In this mode, regions can be selected and moved, but new regions are rot created when the
left mouse button is clicked on the histogram.

Freehand mode

Click, hold, and drag to create a freehand region in a 2P histogram. To complete the region,
release the mouse button on the starting vertex of the region. Alternatively, click and hold for
1 second to define the first vertex, and then release the button. Define additional vertices by
clicking the mouse.

Rectangle mode
Click, hold, and drag to define the boundaries of a rectangular region in a 2P histogram.

Elliptical mode
Click, hold, and drag to define the boundaries of an elliptical region in a 2P histogram.
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Contour mode

With a Contour region, a bounding rectangle is defined with the mouse, just as with
Rectangle mode. Once that rectangle is defined, WinList computes a contour on the data
within that rectangle. Each time the data in a histogram changes, the contour region will
recompute based on the data in that rectangle.

NStat region

This button initiates the creation of an NStat region in a 2P histogram. An NStat is similar to a
QuadStat, except that it can have any number of rows and columns, and its vertices can be
moved independently to change the shape of the array.

Zoom in

Click the button to define a zoom area on the histogram. The histogram enters "zoom" mode.
Click inside of the histogram and drag to define the zoom area. When the mouse is released,
the histogram displays only the portion within the zoom area.

Reset zoom
Use this button to reset the zoom on a histogram.

Gate

This button displays a list of the gates that can be applied to the histogram. Select an item in
the list to apply a gate to the histogram.

Context Menu

This button displays the histogram Context menu containing additional commands relevant to
the histogram.

Hide
This button hides the histogram toolbar. The toolbar will reappear when the histogram is
reactivated by clicking on its titlebar.
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Histogram Context Menu

Copy

Clone

Clone with regicns

Edit...
Graphics...

Transformations...

Make bigger +
Make smaller =
Add to report

Add to MG

Swap axes

Annotate...

Insert r

Move to page...
Copy to page...

Copy data
Save as text...
Save graphic...
Print

This menu is displayed when the right-mouse button is clicked on a histogram, or by
choosing the Context menu button on the histogram toolbar. It displays a list of common
commands related to histograms.

Copy

Copy the histogram graphic to the clipboard. The graphic can then be pasted into a report or
another application.

Clone

This command creates an identical copy of the histogram, with the same parameters and
graphic settings. Note, it does not duplicate any regions within the histogram.

Clone with regions

Creates an identical copy of the histogram, like Clone, but also duplicates the regions. The
duplicated regions will have new region indexes.
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Edit
Display the Edit Histogram dialog.

Graphics

Display the Edit 1P Graphics, Edit 2P Graphics, or Edit 3P_Graphics dialog, depending on the
histogram type.

Transformations

Display the Edit Transformations dialog to change the transformation(s) for the parameters
displayed in the histogram.

Make Bigger
This command incrementally increases the size of the histogram by 50%.

Make Smaller
This command incrementally decreases the size of the histogram by 50%.

Add to Report

Add a linked copy of the histogram to the active report. The linked object on the report will
update whenever the histogram's data changes.

Add to MultiGraph
Add a static copy of the histogram to the active MultiGraph.

Subtract

Currently only supported for 1P histograms, this option displays the Histogram Subtraction
dialog to set up a Super-Enhanced D-Value subtraction.

Swap Axes

This option appears in the 2P histogram context menu. It swaps the parameters displayed on
the X and Y axes.

Annotate
Insert a text annotation into the histogram. The text can be edited, moved and sized

Insert

Insert one of the graphic objects into the histogram. The object can be edited, moved and
sized.

Move to Page

Move the histogram to another page of the data source. See Data Source Windows for more
information about pages.
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Copy to Page

Copy the histogram to another page of the data source. See Data Source Windows for more
information about pages.

Copy Data

Copy the histogram data as a tab-delimited table of values to the clipboard. This is a
convenient way to copy data into a spreadsheet or statistics application for further analysis.

Save as Text

This option saves the histogram as a tab-delimited text file so that it can be imported into
other applications, such as speadsheets.

Save as Graphic
This option saves the histogram graphic in one of many common graphic formats.

Print
Print the histogram.
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Create Histogram

There are several ways to create a new histogram in WinList: from ribbon bar or menu, by
drawing the histogram window, or by using the Create Multiple Histograms dialog.

The ribbon bar has several buttons on the Home tab that create 1P, 2P, and 3P histograms
on the active data source. These will show the last-used parameters, by default. You'll find
additional buttons on the Insert tab that allow you to create dot plots, density plots, and
contour plots quickly. If you are using the toolbar and menu interface, you'll find the Create
Histogram command in the Create menu.

Histograms can also be created by clicking and dragging the mouse in an empty portion of a
data source window to define the size and location of a histogram. After defining the area,
release the mouse button to display the Edit Histogram dialog and to choose the parameters
to display.

5 1:BCell_BM_Tube_ 001 fcs

Creating histogram
Ungated

L

You can draw a gated histogram in a similar manner by first clicking on the Cascade Gate
hotspot on an active region. The hotspot will change from red to green. As you draw the
histogram, text will be displayed to show how the histogram will be gated.
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See also:
Histogram Windows
Create Multiple Histograms
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Create Multiple Histograms

This command displays the Create Histograms dialog box and provides a fast and efficient
way to create one or more histograms at once.

|

1P Histograms | 2P Histograms | 3p Histograms

CD34 PerCP PerCP-A
CD10 PE cy7 PE-Cy7-A
CD20 APC APC-A
APC-Cy7-A

CD19 V450 Pacific Blue-A
CD45 AmCyan AmCyan-A
Time

X Axis Y Axis
FSC-A FSC-A
FSC-H FSC-H
S55C-A 55C-A
CD58 FITC FITC-A CD58 FITC FITC-A
CD38 PE PE-A CD38 PE PE-A

CD34 PerCP PerCP-A
CD10 PE cy7 PE-Cy7-A
CD20 APC APC-A
APC-Cy7-A

CD19 V450 Pacific Blue-A
CD45 AmCyan AmCyan-A
Time

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

Unigque 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

] [] combinations mode

Histograms

4

I

Resolution:

Delete

L=l

0K ] [ Cancel

The dialog has a tab for 1P, 2P, and 3P histograms. The initial tab that is shown is the 2P

Histograms tab.

Selection Methods

Selection on the 1P Histograms tab is fairly obvious: highlight one or more parameters in the
X Axis listbox and click Add to List. If you click Add to List more than once, you can create
more than one copy of the histogram to allow different gating strategies.

For 2P Histograms, there are a variety of ways to select parameters. The X Axis and Y Axis
listboxes allow multiple selections, and when the Add to List button is clicked, the program
generates a list entry for all combinations of the parameters selected in the X and Y lists. For
example, if you want Side Scatter vs Forward Scatter and Side Scatter vs CD45, you can
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select Side Scatter in the X Axis list, and both Forward Scatter and CD45 in the Y Axis list and
click the Add to List button.

If there is a set of parameters for which you want to see all possible plots, you can select the
parameters in the X Axis list, and then check the Combinations mode checkbox. In this
mode, the Y Axis list is grayed out. All combinations of the selected parameters are added to
the list when you click Add to List.

The 3P Histograms list works in a similar manner, but does not include the Combinations
mode option.

Add to List

This button generates one or more entries in the Histograms list, based on the selected items
and the selection mode. Click the button more than once to create additional copies of the
selected items.

Note: If all of the items that you want to create are of the same type (e.g. 2P histograms)
and can be selected at the same time, it is not necessary to click the Add to List button.
When the OK button is clicked, the selected items will be used to generate the histograms.

Resolution

This drop-down list allows you to select the resolution for the histograms. Select a resolution
before clicking the Add to List button.

Delete
This button deletes the selected items in the Histograms list.

Up/Down

These buttons allow you to change the order of items that have been added to the list. Select
one or more items in the list and click Up to move them up in the list, or Down to move them
lower in the list.

OK
Click the button to close the dialog and create the selected items.

Cancel
Click the button to close the dialog and cancel the creation of multiple histograms.
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Edit Histogram

This dialog box is displayed by choosing Edit Histogram in the histogram's context menu or
by double-clicking on the histogram window's title bar.

( Edit Histogram ]
Marme:  S5C-A vs CD19 V450 Pacific Blu 1D 1 Remote
Type: 1P @ 2p 3p femate
Parameter Resolution
X Axis: | SSC-A ~ |64 - Gate...
| Y Axis: [CD19 V450 Pacfic Blue-A ~ |64 ~| | subtract..
Z Axis: |FSC-A 64 Graphics...
[ oK l | Cancel | Help...
Name

This field displays the name of the histogram, based on the selected parameters. You can
also enter FCS keywords in this field surrounded by square brackets [ ]. When the OK button
is clicked, WinList will evaluate the name, looking for keywords and replacing them with
keyword values. For example, if the listmode file opened has a keyword $PROJ which has a
value of Unstimulated Control, entering the name [$PROJ] as the histogram name would
display Unstimulated Control on the title bar of the histogram.

ID
This field displays the ID for the histogram. Each histogram must have a unique ID.

Type
Select the radio button for the number of parameters you want the histogram to display.
Based on this selection, other elements of the dialog are enabled or disabled.

Parameter drop-down lists

Select the parameters for each axis that you want to display. If you have created calculated
parameters, they will appear at the end of the list of parameters.

Resolution drop-down lists

Select the resolution for each parameter in the histogram. Options will range from 2 up to
the full resolution of the data at acquisition, to a maximum of 65536 channels. In 2 and 3
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parameter histograms, you may vary the resolutions for each parameter independently.
Higher resolutions generally require more of the computer's memory.

Remote check box

Check this box to enable the Edit Remote push button and establish a link with another
Windows application using Dynamic Data Exchange (DDE). If a remote link is already
established, you can use this check box to toggle between showing local data and remote
data.

Remote button

If the Remote check box is checked, this button becomes available. Click the button to start
or edit a connection with another application. For details, see Edit Remote dialog box.

Gate

This button displays a dialog box which allows the assignment, creation, and editing of gates.
See Edit Gates for more information.

Subtract

This button displays a dialog box that allows a histogram to be subtracted from the active
histogram. See Subtract Histogram for more information.

Graphics

This button allows editing of the histogram's graphical display. It leads to the Edit 1P
Graphics, Edit 2P Graphics , or Edit 3P Graphics dialog box.

OK
Click this button to confirm the changes to the histogram and close the dialog box.

Cancel
Click this button to abandon changes to the histogram, and close the dialog box.
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Edit Remote

This dialog box allows the user to establish connections with other Windows applications
using Dynamic Data Exchange, or DDE. Once a connection is made, WinList can interact with
the other application whenever data changes. This can be useful for automatic databasing
and reporting, for exporting WinList graphics, for allowing other applications to process
WinList's results, or virtually any interchange with other programs.

i !

Edit Remote Link

Link To: Update

Excel 2007+ ¥ @ When data changes
Topic: © On replay

SHEET1 ") On command
Cormmands:

[ACTIVATE("SHEET1")]

ACTIVATE("SHEET1"
POKE(R1C1:RE4C64, TEXT) |
[SELECT("R1C1:RE4CE4"}]

’ Add ” Insert ”Replace] ’ Open... l [ oK l
|

’ Delete ” Clear ] ’ Save...

Cancel ] IJ

=

The requirements for remote links are listed below:
1. The other application must support DDE.
2. You must know the DDE topics that the application supports.

3. The application must be in the computer's search path or it must already be running
when WinList attempts to make a connection.

4. The application must provide DDE "Server" support. That is, it must be able to respond
to requests and instructions from other programs, in this case WinList.

Examples of other programs with which WinList can communicate are ModFit LT, Microsoft
Excel, and Microsoft Word. This is not a complete list, as many other applications also
support DDE.

The dialog box has three critical areas: Link To, Topic, and Commands to Send. These
fields name the application to connect with, the topic used for the connection, and the
internal and external commands to execute.
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The Update group box determines when the link will be updated. All buttons relate to
editing commands to send.

Link To

This drop-down list box contains a list of several programs that you may commonly want to
connect to. If the program you want to connect with is listed, select it from the list. If not,
select Other from the list and type in the name of the program.

Topic
A default topic is filled in for you if the Link To field contains a program known to WinList. If

no topic is shown or you want to change the topic, you can edit this field. The topic you
supply must be a topic the other application supports.

Commands

This section is comprised of an edit box and a list box. The commands which appear and
those you enter must either be internal WinList commands, or external commands which the
other application will execute.

Internal commands are listed in the DDE Commands section. They instruct WinList to
perform some function. For example, PASTE(metafile) instructs WinList to paste a metafile
(picture) from the clipboard and display it instead of the histogram graphics or results
information.

External commands must be enclosed in square brackets [ ]. Inside the square brackets
enter the command that the other application will execute. For example, if a connection is
established with Microsoft Excel, the command JACT/VATE("SHEET1")] instructs Excel to
make a spreadsheet called Sheet1 the active spreadsheet. Notice that the command is
surrounded by square brackets to let WinList know that the command is an External
command.

As you enter commands, click the Add button to append the command to the list, or use the
Insert or Replace buttons. Commands are executed in the order in which they are listed.

Add

Click this button to add the command in the Commands to Send edit box to the end of the
list of commands.

Insert

Click this button to insert the command in the Commands to Send edit box in front of the
currently selected command.

Delete
Click this button to remove the selected command from the list box.
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Replace

Click this button to replace the selected command in the list box with the command in the
Commands to Send edit box.

Open

This option allows you to retrieve a DDE command file previously saved to disk. The
command file opened from disk will replace the one in memory.

Save

This option allows you to save a DDE command file to disk. You can reuse the command file
by using the Open option. Several results or histogram windows may use a command file
stored on disk at the same time.

OK

Click this button to accept changes to the dialog box and make connection with the remote
application. WinList will inform you if it cannot make connection.

Cancel
Click this button to discard changes made to the dialog box.

Update

Select an option to tell WinList how often to update the link with the other application. When
it updates the link, WinList will run through all of the commands in the Commands to Send
list, executing the /nternal commands and sending the external commands to the other
(remote) application. Selecting When data changes will cause WinList to update the link
whenever WinList changes the data related to the histogram or results window. Selecting On
Replay tells WinList to wait until one of the options in the Replay menu has been selected.
If you choose to update On Command, the link will be updated when you select Update
Remote Links from the macro menu, or when the equivalent command is encountered in
running a WinList macro.
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Edit 1P Graphics

Edit 1P Graphics

This dialog allows you to change the graphical display of a 1P histogram.

0K
Cancel

Apply

Help

("Edit Properties for 1P Graphics - _
Mame Current Value Description
Styles
Fill histogram [[1Enable Fill histogram with color
Line style [50“(1 ,] Choose a line style. Histogram weight must be 0 for other than
Coloring mode options
!l |Overtay style ’Dverlay color subsets .] Mode for Color by Gate Combination and Color by Parameter Val
| | Secaling
Scaling channel ¥ Channel for scaling
Y scale Murmber of events for Y scaling
Auto scale Enable Automatic ¥ scaling
l Zoom
Zaom low X Sets the lowest linear X value for zooming. (-20.00 to 262144.0
Zoom high X Sets the highest linear X value for zooming. (-20.00 to 262144,
General
Major tics Desired number of major tics on linear axes
| Minar tics Desired number of minor tics. Must be even divisor of actual maj
Grids [F1Enable Display grids.
Hide button [C]Enable Hide buttons on histogram.
Apply to al [C]1Enable Apply these settings to similar histogram.
4| I &
.
Styles

Fill histogram

il

This check box determines whether this histogram is filled with color or drawn as an outline.
The default setting for this comes from Preferences - Graphics.

Line Style

This option allows you to assign a line type to the border of the 1P histogram. Six line types
are supported. Click the scroll bars to select a new style. As you click, the new style is

displayed for previewing.
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Coloring mode options
Overlay style

When a color gating mode is used (i.e. Color by Gate Hierarchy or Color by Gate
Combinations), a 1P histogram can display population subsets. The subsets can be stacks or
overlays. Use this option to select how to display subsets for the 1P histogram.

Scaling

Scaling channel

Enter a channel number to define where the program will start looking for the peak channel
in the histogram. This is useful if your data has an accumulation of events in low channels

that should not be considered when looking for the peak. WinList uses the peak height to
scale the histogram when the Auto Scale option is enabled.

Y Scale

If the Auto Scale is enabled, this edit box displays the highest peak value for the histogram.
To set a value manually, uncheck the Auto Scale option, and then enter a number to set the
highest value on the Y-axis of the histogram.

Auto Scale

If checked, WinList sets the vertical, y-axis scale of the histogram to the highest peak value.
It will look for peaks starting at the channel set in Scaling channel. If Auto Scale is
unchecked, the number in the Y Scale edit box determines the scale of the y-axis of the
histogram.

Zoom
Zoom low X

This value defines the lowest parameter value that is shown in the histogram. Values that are
below this are ignored.

Zoom high X
This value defines the highest value shown in the histogram. Values above this are ignored.

General
Major Tics

Enter an approximate number of major tics you want to appear on the axes. Major tics are
always divisible by 10, so the actual number of major tics may not be equal to the value
entered here.

Minor Tics

Enter the approximate number of minor tics you want to display. The actual number of
displayed will be 2, 5, 10 or a multiple of 10.
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Grids

This check box allows you to turn on or off the display of grids that appear on the major tic
intervals. If the box is checked, grids will be displayed.

Hide button

Check this option to hide the "Info" button. Info buttons appear in histograms that have
remote links or histogram subtraction results.

Apply to all

When this option is enabled, the settings for the selected histogram will be applied to all
other 1P histograms when the OK button is clicked.

OK
Click this button to accept the changes you have made and close the dialog box.

Cancel
Click this button to exit with no changes made and close the dialog box.

Apply
Click this button to apply the changes you have made and keep the dialog box open.
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Edit 2P Graphics

This dialog allows you to change the graphical display of a 2P histogram. It is divided into 4
sections in the tree on the left of the dialog: 2P Graphics, Dots, Density, and Contours.

Edit Properties for 2P Graphics

Mame Current Value Description (0]4

“oom
Zoom low X Sets the lowest ¥ linear value for zooming. (-20.00 to 262144.00)
Zoom high X Sets the highest X linear value for zooming. (-20.00 to 262144.00)
Zoom low Y Sets the lowest Y linear value for zooming. (0.00 to 3331.00)
Zoom high ¥ Sets the highest ¥ linear value for zooming. (0.00 to 3331.00)

Tics and Grids

Major tics Desired number of major tics on linear axes
Minor tics Desired number of minor tics. Must be even divisor of actual major tic interval.
Grids ] Enable Display grids.
Hide buttons [T Enable Hide buttons on histogram.
Apply to all []Enable Apply settings to all 2P histograms.

2P Graphics
Zoom

Zoom low X

This value defines the lowest X parameter value that is shown in the histogram. Values that
are below this are ignored.

Zoom high X
This value defines the highest X value shown in the histogram. Values above this are ignored.

Zoom low Y

This value defines the lowest Y parameter value that is shown in the histogram. Values that
are below this are ignored.

Zoom high'Y
This value defines the highest Y value shown in the histogram. Values above this are ignored.

Tics and Grids
Major Tics

Enter an approximate number of major tics you want to appear on the axes. Major tics are
always divisible by 10, so the actual number of major tics may not be equal to the value
entered here.
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Minor Tics

Enter the approximate number of minor tics you want to display. The actual number
displayed will be 2, 5, 10 or a multiple of 10.

Grids

This check box allows you to turn on or off the display of grids that appear on the major tic
intervals. If the box is checked, grids will be displayed.

Hide button

Check this option to hide the "I" or "Q" button. QuadStat buttons are typically displayed on
2P histograms. Info buttons appear in histograms that have remote links or histogram
subtraction results.

Apply to all

When this option is enabled, the settings for the selected histogram will be applied to all
other 2P histograms when the OK button is clicked.

Dots
Enable this option to display dot density display.

This option will uncheck automatically if Color Density is enabled on the next pane. Some Dot
properties are shared with Color Density: Dot size, Dot order, Number, Show all dots, and
Dot Filter. Changing them in one place will also change them in the other.

Dot size

This option controls how large each event (or dot) will be on the screen and printer. A size of
0 will display the smallest unit on the device. Other sizes are in points, a unit of 0.35 mm or
1/72 in.

Number
Enter the number of dots you want to display in the histogram window.

Note: The actual number of dots displayed may be less than the number you enter. If there
are fewer events in the data than you specify, or if the packet size you specify is less than
the number of dots, fewer dots will appear.

In the second case where the packet size is smaller than the number of dots, you can display
the full number of dots by replaying data for that histogram, or you can adjust the packet
size to store the entire listmode file. See Edit Program Controls for further discussion of
packet size.

Show all dots

By checking this option, all events will be displayed in the 2P histogram after replaying. See
the note above for more on showing all dots.
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Dot Filter

This option provides a means for visually eliminating dots in low-frequency channels of the
plot. WinList will hide dots in any channel with fewer than the selected number of events.

Dot order

When using color event gating, this option controls the order in which dots are drawn.
Unsorted draws dots in their natural event order based on the listmode acquisition. Low
frequency on top draws the dots for the smallest populations last so that they can be seen on
top of populations that have many events. It is useful for visualizing rare events. High
frequency on top draws the dots for the largest populations last. It may be used to visually
clean up low frequency events.

Color Density
Enable this option to display color-density dots.

This option will uncheck automatically if Dots are enabled on the previous pane. Some Dot
properties are shared with Color Density: Dot size, Dot order, Number, Show all dots, and
Dot Filter. Changing them in one place will also change them in the other.

Some Contour properties are shared with Color Density: Probability interval and Colors.
Changing them in one place will also change them in the other.

Colors
Color mode

Choose either Color gradient or Rainbow mode. Color Gradient mode transitions from a
starting color to an ending color as the number of events increases. Rainbow mode uses a
set of colors which blend to define the color density levels.

Gradient start color

Choose a color to use as the starting color for color density dots and contours in Color
Gradient mode. Click the color button to select a color

Gradient end color

Choose a color to use as the ending color for color density dots and contours in Color
Gradient mode. Click the color button to select a color

Rainbow colors
Select the number of rainbow colors for Rainbow mode. By default this is 5.

Edit rainbow colors
Use this option to select colors used for Rainbow mode.

Contours
Enable this option to display probability contours.
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Some Contour properties are shared with Color Density: Probability interval and Colors.
Changing them in one place will also change them in the other.

Show outlier dots

To display dots that fall outside the first contour, check this option. The "Dots" section of this
dialog controls the properties of the dots, such as size and number.

NOTE: If Enable contours and Show outlier dots are checked, the only dots drawn will be
those that fall outside of the first contour level. To also draw dots that are inside the
contours, uncheck the Show outlier dots option and check the Enable dots option above.

Probability interval

This value determines the probability used to compute contours. The default value draws 5%
probability contours. With this setting, the largest contour level will contain 95% of the
events in the histogram, the next level will contain 90%, and so on.

Base Contour

This dropdown list selects the level of the lowest, or base, contour. The level is selected as a
percentage of events that it will include. The highest percentage, 99%, will include 99% of
the events in the histogram. The lowest value for Base Contour is 90%.

Line weight

Choose a line weight for the contour border. The value is in points, a unit of 0.35 mm or 1/72
in.

Fill contours

When this option is checked, contours will be filled with colors defined in the Colors section.
When unchecked, the contour is unfilled.

Smooth

Enable this option to smooth the histogram data used to create the contours. This creates
contours that have fewer vertices and a rounder appearance.

Smoothing span

If the Smooth data option is enabled, this value determines how many channels are used in
the smoothing algorithm. Using more channels creates rounder contours.

Colors
See the description of Color Density Colors for details.

OK
Click this button to accept the changes you have made and close the dialog box.
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Cancel
Click this button to exit with no changes made and close the dialog box.

Apply
Click this button to apply the changes you have made and keep the dialog box open.
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Edit 3P Graphics

This dialog allows you to change the graphical display of a 3P histogram.

-

Edit Properties for 3P Graphics

Mame Current Value Description OK

Dots and plot
Draw dots [¥]Enable Draw the dots in the 3P cloud.
Dot size 0=Smallast
Mumber Mumber of dots to display.
Show all dots [C|Enable Display al dots.
Lines [T Enable Draw lines to base plane.
Background plots [7] Enable Draw background dot plots.

General

Major tics Desired number of major tics on linear axes

Minar tics Desired nurmber of minor tics. Must be even divisor of actual major tic interval.

Grids [T Enable Display grids.

Zoom
Zoom low X Sets the lowest X linear value for zooming. (-20.00 to 262144.00)
Zaom high X Sets the highest X linear value for zooming. (-20.00 to 262144.00)
Zoom low Y Sets the lowest Y linear value for zooming. (0.00 to 3331.00)
Zoom high ¥ Sets the highest ¥ linear value for zooming. (0.00 to 3331.00)
Zaoom low Z Sets the lowest Z linear value for zooming. (0.00 to 0.00)
Zaom high Z Sets the highest Z linear value for zooming. (0.00 to 0.00) %

Apply to all [T Enable Apply these settings to similar histogram.

Dots and plot
Dot size

This option controls how large each event (or dot) will be on the screen and printer. A size of
0 will display the smallest unit on the device. Other sizes are in points, a unit of 0.35 mm or
1/72 in.

Number
Enter the number of dots you want to display in the histogram window.

Show all dots

By checking this option, all events will be displayed in the 3P histogram after replaying. See
the note above for more on showing all dots.
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Lines

When this option is enabled, line gray lines are drawn from each dot to the base plane. When
displaying 1000 dots or fewer, this is useful to identify the position of dots.

Background plots
When this option is enabled, a bivariate dot plot is drawn for the 3 background planes.

General
Major Tics

Enter an approximate number of major tics you want to appear on the axes. Major tics are
always divisible by 10, so the actual number of major tics may not be equal to the value
entered here.

Minor Tics

Enter the approximate number of minor tics you want to display. The actual number
displayed will be 2, 5, 10 or a multiple of 10.

Grids

This check box allows you to turn on or off the display of grids that appear on the major tic
intervals. If the box is checked, grids will be displayed.

Zoom
Zoom low X

This value defines the lowest X parameter value that is shown in the histogram. Values that
are below this are ignored.

Zoom high X
This value defines the highest X value shown in the histogram. Values above this are ignored.

Zoom low Y

This value defines the lowest Y parameter value that is shown in the histogram. Values that
are below this are ignored.

Zoom high'Y
This value defines the highest Y value shown in the histogram. Values above this are ignored.

Zoom low Z

This value defines the lowest Z parameter value that is shown in the histogram. Values that
are below this are ignored.

Zoom high Z
This value defines the highest Z value shown in the histogram. Values above this are ignored.
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Apply to all

When this option is enabled, the settings for the selected histogram will be applied to all
other 3P histograms when the OK button is clicked.

OK

Click this button to accept the changes you have made and close the dialog box.

Cancel
Click this button to exit with no changes made and close the dialog box.

Apply
Click this button to apply the changes you have made and keep the dialog box open.
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Subtract Histogram

This dialog box allows the user to perform histogram subtraction, where the control
(negative) histogram is selected and subtracted from the current active (test) histogram. The
dialog box can be accessed through the Edit Histogram dialog box, or from the histogram
popup menu that appears when the right mouse button is clicked on a histogram. Only 1-
parameter histograms are supported.

Often the two histograms are in separate listmode files; the control histogram is in one and
the test histogram in another. In order to subtract one from the other, both files must be
opened at the same time. One way to accomplish this is to set up a protocol with two data
sources. Use the Duplicate Data Source option in the Create menu to easily set up a second
data source.

When activated, WinList will change the graphical display of the target histogram so that the
outline of the original histogram appears, and the histogram resulting from the subtraction is
displayed in the foreground. The title bar of the histogram will indicate that subtraction is on.
A sample display is shown below.
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When the subtract histogram command is selected, the following dialog box appears.
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i !

Histogram Subtraction ‘

Enable Histogram Subtraction
Histogram ID: 1

Cancel
Datasource ID: 2

Select the control histogram to subtract from this histogram.

2:BCell BM_Tube 002.fcs 1:CD20 APC APC-A *

To subtract a histogram from the current histogram, select the negative control histogram
that you want to subtract from the list box. All 1-parameter histograms in all open data
sources will appear in the list box. Make sure that the Enable Histogram Subtraction
option is checked and then click OK.

To disable histogram subtraction, clear the check from the Histogram Subtraction On
check box.

There are times when you may receive a warning indicating that the histograms may be
reversed.” This message alerts you to a condition in the subtraction routine where the control
histogram may have more "positives” than the positive histogram. Check to make sure you
have not accidentally subtracted the positive histogram from the negative histogram or made
a similar selection mistake. If you are certain that you are subtracting the correct histogram,
the warning can be safely ignored.

Enable Histogram Subtraction

This option determines the state of histogram subtraction. When checked, subtraction is
enabled. When unchecked, subtraction is disabled. /t is checked automatically each time you
display the subtraction dialog.

Histogram ID

This field displays the WinList ID of the histogram to subtract that is currently selected in the
list box.
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Data Source ID

This field displays the WinList ID of the data source owning the histogram that is currently
selected in the list box.

Histogram list box
Displays a list of all 1-parameter histograms.

OK
Accepts changes and closes the dialog box.

Cancel
Exits with no changes and closes the dialog box.

Statistical results of the subtraction can be viewed by clicking the 1 button in the lower left
corner of the histogram window. When clicked, an information window will appear displaying
several statistics as described below:

2 CD20 APC APC-A = | B e
Subtraction Results -
Subtracted Control File: BCel_BM_Tube_002.fcs:1:C020 APC APC-A

DValue (% Max. difference): 10.39
baPositives (SED Method): 16.40

Median Positives (linear): 6492.31

Median Control (linear): 1242.59

Paositive-to-Control Ratio: 5.22

Mann-Whitney U Test Results

U1 result: 172712113.50

nl events: 20000

nZ events: 20000

AUCL result: 0.431780

F] b

These results are also available for databasing.

Subtracted Control File

This field displays the name of the data source, the histogram ID, and the name of the
subtracted control histogram.

DValue (%6 Max. difference)

In determining the difference between the test and control histograms, both are converted
into cumulative histograms and normalized to a scale from 0 to 100. The point of maximum
difference is found and the percent difference is calculated. Since the scale of the cumulative
histograms is 0 to 100, the maximum difference is actually a percentage.
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% Positives (SED Method)

This statistic uses the Super-enhanced DMax (SED) method to determine a more
accurate percentage of the test histogram that is positive, or what portion remains after
histogram subtraction. The method was presented at ISAC in 1996 as Enhanced Normalized
Subtraction (ENS), and was further improved to become SED. Contact Customer Support for
other references and a white paper on this method.

Median Positives (linear)

This field displays the statistical median for the positive distribution computed using the SED
method. It is in linear ADC units.

Median Control (linear)
This field displays the statistical median for the control histogram. It is in linear ADC units.

Positive-Control Intensity Ratio

This field displays the ratio of the linearized positive median to the linearized control median.
It provides an indication of the relative intensities of the positive and control distributions.

Mann-Whitney U Test Results

WinList computes the Mann-Whitney U Test for additional "Area-under-the-curve" (AUC)
statistics for histogram subtraction. Detailed info on this test can be found in this wiki article.
This provides another indication of the difference between two distributions - the test and
control histograms.

The key statistic is the "Area-under-the-curve”, or AUC. AUC is non-parametric and ranges
from 0O to 1, such that if the histograms are the same AUC = 0.5. If test histogram shifts to
the right, AUC will increase towards a value of 1.0, and if the test histogram shifts to the left,
AUC decreases towards a value 0.0. The AUC as a metric gives both the proportion of
difference between histograms and direction of shift. AUC seems to be very robust and not
affected by noise.

© 1992-2016 Verity Software House. All Rights Reserved 305


https://en.wikipedia.org/wiki/Mann%C3%A2%C2%80

Information Windows WinList User Guide

Information Windows

When a histogram window is remotely linked to another program and it has received textual
information, an Information window can display the textual or graphical information. For
example, if a DNA histogram in WinList is linked to ModFit for analysis, ModFit will send back
a graphic as well as its analysis results.

WinList indicates that remote information is available for a window by displaying a button
labeled with the letter 1 in the lower left hand corner of the histogram window.

The Information window is also available when a histogram has subtraction results to display.
See Histogram Subtraction for details.
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Index Analysis

The Index Analysis window is a special display for parameters that contain index-like

data. Some plate-sorting cytometers, like Sony's SY3200, create index parameters that
indicate which well on the sort plate each event went into. The Index Analysis window is a
great tool for viewing and investigating that information.
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An Index Analysis window can be created for any index-like parameter in the FCS file. There
are controls for setting the number of rows and columns to display, as well as how to label
the rows and columns. In some cases, the FCS file may contain keywords to help the Index
Analysis window figure out how to display the rows and columns. See Edit Index Analysis for
details.

You can create "groups” of related wells on an Index Analysis window, much like regions on
a histogram except that groups can contain locations that are not next to one another. In
fact, each group you create has an associated region so that you can display statistics for it
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in a Results window as you would with other regions. See Index Analysis Groups for
information on creating and editing groups.

Index Analysis plots can display the color-event information from regions in other
histograms. You can also choose to color events based on the groups in the Index Analysis

window.
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Edit Index Analysis

This dialog is displayed when creating or editing an Index Analysis window.

Edit Index Analysis

Parameter: |FTIM(96) -

Rows: 8 Columns: | 12

Row Labels: @ Letters Numbers

Column Labels: Letters @ Numbers

Grid Crigin: |Upper Right v|
[ oK l | Cancel |

Parameter

Choose the parameter in the FCS file that you want to display in the Index Analysis
window. It is best if this parameter contains index-like information - whole numbers in the
range defined by the number of rows and columns.

Rows and Columns

When you create a new Index Analysis window, you can edit the number of rows and
columns. If the file you are analyzing has indexing keywords, this information will be filled in
automatically for you. If it does not have keywords, create enough rows and columns to
accommodate the range of values for the parameter. For example, if your parameter has
128 possible values, make sure that rows * columns = 128. In the illustration, the parameter
has 96 possible values, so 8 rows by 12 columns will display all the possible values.

Row and Column Labels

You can label the rows and columns with letters or numbers to easily identify a particular well
in the grid.

Grid Origin
The grid origin determines where the first index value is located on the window.
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Index Analysis Groups

"Analysis Groups" in an Index Analysis window are the equivalent of "regions" in a histogram

window. An analysis group identifies a set of wells in the Index Analysis window, and you

can report statistics and perform event coloring with analysis groups just as you would with a
region in a histogram.

In the image below, there are 2 groups defined. The red-colored boxes represent group R1,
which is named "Good Cells". This group contains 5 wells on row A and 4 more wells on row

C. The green-colored boxes represent group R2, named "Bad Cells".
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Creating a Group

With an Index Analysis window created, use the Create Group tool in its toolbar to start a

new group of wells.
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This will display the Edit Group dialog, which identifies the results region associated with the
group. You can type an alias and pick a color for the group you are creating in this dialog.

With the Edit Group dialog open, click and drag the mouse over the wells that you want to
include in the group. If you want to add cells that are not next to one another, press and
hold the Ctrl key on the keyboard before you click the mouse.

When you have finished with selection of wells, click the Done button to close the Edit Group
dialog.

Editing a Group

Once a group has been created, you can edit the group by clicking on any one of its

wells. This will display the Edit Group dialog. Just as with creating a group, you can select
wells, change the alias and edit the color of the group. If you want to add cells that are not
next to one another, press and hold the Ctrl key on the keyboard before you click the
mouse.

When you have finished selecting wells, click the Done button to close the Edit Group dialog.

Deleting a Group

To delete a group, right-click the mouse on any well in the group and select Delete from the
context menu.

Creating Results for a Group

To create results for a group, right-click the mouse on any well in the group and select
Create Results in the context menu. The statistics that can be displayed are limited to
frequency-based statistics; intensity and position statistics are not computed for Index
Analysis groups.

Using a Group to Gate other Histograms

Sometimes it is useful to see where the wells in a group appear in other histograms. One
method for doing this is to use the group to gate another histogram. Right-click on a group
and select Cascade Gate from the context menu, and then click the title bar of the
histogram you want to gate on the group. The histogram will show only those events that
are in the wells selected in the group.
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3D Views
3D Histogram Viewing

WinList 3D can create high quality OpenGL 3D images from any 2P or 3P histogram. The 3D
images are displayed in separate windows, and can be easily rotated and scaled. This feature
generates wonderful publication graphics and greatly enhances the ability to visualize your
data.

Each 2P and 3P histogram displays a small "3D" button in the lower left corner of the
histogram window. To display the 3D viewer for a histogram, simply click the 3D button and
a 3D Viewer window will appear.

You can set a preference for the type of 3D display that is created when you click the 3D
button. See 2P Graphics Preferences and 3P _Graphics Preferences for details.

2P histograms display an 1so3D image of the histogram data. For details on the display
options for 1so3D displays, see the 2-Parameter Display Options.

3P histograms display 3D clouds, dots, or spheres. For details on the 3-parameter display
options, see 3-Parameter Display Options.

Zoom settings that you make on the histograms will be used by the 3D viewer window.

For more on the 3D Viewer, see:
Using the 3D Viewer
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Using the 3D Viewer

The 3D viewer can display 2- or 3-parameter data in a number of different formats. The
colors that are applied to the 3D data are same as those shown in the standard display.
Zoom settings that you make on the histograms will be used by the 3D viewer window. The
3D viewer provides additional flexibility, allowing rotation and zooming on the data display.

For details on the Iso3D display options for 2-parameter data, see 2-Parameter Display
Options.
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For details on the 3D display options for 3-parameter data, see 3-Parameter Display Options.
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Displaying Additional Controls and Options

The viewer has small arrows on its left, right, and bottom edges. Click or hover the mouse on
one of the arrows to display the controls that it contains.
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(L. CD10 PE cy7 PE-Cy7-A vs CD20 ... L= | () [ |
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| [

Displays the

Displays the =
move wheel ir property sheet

Displays the rotation wheels

Editing Properties

Click or hover the mouse on the small arrow on the right edge of the viewer window to
display the properties sheet. The property sheet contains a tree of objects and a property list
for the selected object in the tree. You can also click the pencil icon on the viewer toolbar to
display the properties sheet. See 2-Parameter Display Options or 3-Parameter Display
Options for details on properties.

Rotate the image

Click, hold, and drag on the viewer window. The image in the window will rotate as you drag
the mouse. Release the mouse button to complete the rotation. You can also use the rotation
wheels contained in the property sheet at the bottom of the viewer window.

w-rokation Y-raokation Z-rakation

ImEnnT T O IR Ouen] [iERT T O uenl

Animate the image

When you enable the Animate checkbox at the top of the viewer, the image will rotate. You
can control the direction and speed of rotation by using the mouse. Click, drag, and release
to set the speed and direction.
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Save the image

Click the Save icon on the viewer toolbar to save the 3D image as a graphic file on disk. A
dialog is displayed to set the size and resolution of the image. Adjust the properties as
needed and then click OK. The Save Image dialog is displayed to select a name and format
for the image.

Print the image
Click the Print icon on the viewer toolbar to print the image.

Copy the image
Click the Copy icon on the viewer toolbar to copy the image to the clipboard.

The Home position
Click the Home icon to return the image to its default rotation and position.

Drag and Drop

Use the Drag button on the toolbar to begin a drag-and-drop operation. Click the button,
drag it to the destination (e.g. a Report window), then release the button to finish the action.

See also:
3D Viewer: Additional Controls
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3D Viewer: Additional Controls

Mouse Button Controls
The mouse buttons can be used in the 3D Viewer as described in the table below.

Left Spin (rotate the virtual trackball)
<SHIFT> + Left Pan (translate up/down/left/right)
<CTRL> + <SHIFT> + Left Zoom in and out

Right Mouse Display the Viewer Popup Menu
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3D Viewer: 2-Parameter Display Options

This property sheet allows you to change how the 3D-viewer window displays 2-parameter
data.

@ =

4 | & Jzp 30 Scene -
Contour Base
4 & Contour Container
4 All Contours
#* 3l

& 32
# (33
# Ungated
4 4 fAxes

+ X Axis

+ % Axis -

m

Mame Value
Contour Properties
Minimum Count 0 U

m

Auto Scale Frequency V| On
Maxirnum Fregquency 173.00

Background Color

Show Rotation Point Off
Uze Perspective V| On

A pushpin at the top of the sheet allows you to pin the sheet open. The small "x" allows you
to close the sheet.

The tree control at the top determines which set of properties are shown in the bottom
section. Select an item in the tree to view and edit its properties.
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Iso 3D Scene
Contour Properties
Minimum Count

Use this control to filter out low-level populations. Those that have fewer events than this
value will not be drawn on the plot.

Auto Scale Frequency
When checked, the frequency axis is automatically scaled based on the data.

Maximum Frequency

When Auto Scale Frequency is not checked, the this field sets the height of the frequency
axis.

Background Color
Select a background color for the viewer.

Show Rotation Point
Enable this option to see the point at the center of rotation.

Use Perspective

Enabled by default, this property determines whether perspective is applied to the 3D
rendering.

Copy/Save/Print Options
Custom Size Width & Height

These values control the width and height for graphics when copied, saved, or printed.

Image Resolution
This field controls the resolutions for graphics when copied, saved, or printed.

Use White Background
Enable this option to use a white background when copying, saving, or printing.

Contour Base
Show Base

Enable this option to show the base plane of the contour plot.

Base Color
Choose a color for the base plane.

Percent Transparency
Choose a transparency for the base.
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All Contours

These settings apply to ALL of the subset contours. Individual contours can be customized
with different settings.

Contour Line Type
Select an option for displaying contour lines.

Minor Tic Contours
When contour lines are enabled, this option will draw contour lines for the minor tic levels.

Contour Line Color
Choose a color for the contour lines.

Percent Transparency
Choose a transparency for all contours.

Contours

Use these objects to customize individual clusters. To change the settings for a// contours at
once, select the All Contours object in the tree.

Contour Line Type
Select an option for displaying contour lines.

Minor Tic Contours
When contour lines are enabled, this option will draw contour lines for the minor tic levels.

Contour Line Color
Choose a color for the contour lines.

Percent Transparency
Choose a transparency for all contours.

Contour Color

The property displays the color used by the cluster. It is control by the gate dialogs in the
main application.

AXes
Show Box

Enable this option to show the 3D box.
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Box Line Weight
Choose a line weight for the 3D box.

Box and Axis Color
Choose a color for the 3D box and axis.

Y, Y, Z Axis

Show
Choose an option for the axis display.

Axis Color
Select a color for the axis.

Label Font
Select a font for the axis label.

Number Font
Select a font for the axis numbers.

Axis Line Weight
Select a line weight for the axis.

Axis Label Properties
Axis Label

Edit the text for the axis label.

Update Axis Label
Select an option for how the axis label is updated.

Axis Label Style

Choose a label style. 3D Fixed maintains the same label orientation as the plot is rotated.
3D Facing Viewer rotates the labels to face the viewer and remain readable as the plot is
rotated.

Horizontal Alignment
Choose an alignment for the labels.

Axis Number Style

Choose a style for the axis numbers. 3D Fixed maintains the same label orientation as the
plot is rotated. 3D Facing Viewer rotates the labels to face the viewer and remain readable
as the plot is rotated.
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Show Exponent Only
When enabled, only the exponent is shown on the axis for log-like transforms.

AXis position
Select a position for the axis.

322 © 1992-2016 Verity Software House. All Rights Reserved.



WinList User Guide

3D Viewer: 3-Parameter Display Options

3D Viewer: 3-Parameter Display Options

This property sheet allows you to change how the 3D-viewer window displays 3-parameter

data.

@ =

4 |5 3D Clusters Scene
4 & Cluster Container
4 All Clusters
(S
* @2
= a3
* Ungated
4 + fAyes
+ X s
+ Y Axis
+ Z Axis

Background Color

Show Rotation Point Off

Uze Perspective V| On
Copy/Save/Print Options

Custom Size Width 4,00

Custom Size Height 4.00

Marme Value

Image Resclution | Screen Resolution

4 UL

m

Show the scene using perspective or not.

A pushpin at the top of the sheet allows you to pin the sheet open. The small "x" allows you

to close the sheet.

The tree control at the top determines which set of properties are shown in the bottom
section. Select an item in the tree to view and edit its properties.

3D Clusters Scene
Background Color

Select a background color for the viewer.
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Show Rotation Point
Enable this option to see the point at the center of rotation.

Use Perspective

Enabled by default, this property determines whether perspective is applied to the 3D
rendering.

Copy/Save/Print Options
Custom Size Width & Height

These values control the width and height for graphics when copied, saved, or printed.

Image Resolution
This field controls the resolutions for graphics when copied, saved, or printed.

Use White Background
Enable this option to use a white background when copying, saving, or printing.

Dots/Spheres/Clouds
Display Mode
Select the type of 3D display to use: Dots, Spheres, or Clouds.

Dots/Spheres Properties
Enter the number of events to display for dots and spheres.

Cloud Properties
Probability

Select a probability threshold for the cloud display. This value is much like a contour in 2P
space, in this case defining a 3P surface. Larger values include more events inside the cloud
and result in a larger surface.

Necessary Events

This determines the minimum number of events that a cluster must contain in order for a
cloud to be generated for it.

All Clusters

These settings are applied to ALL clusters. Individual clusters can be customized with
different settings.

Dot/Sphere Size
Select a size for dots or spheres.
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Percent Transparency
Choose a transparency for all clouds.

Clusters
Dot/Sphere Size

Select a size for dots or spheres.

Percent Transparency
Choose a transparency.

Cluster Color
Choose a color for the cluster.

AXes
Show Box

Enable this option to show the 3D box.

Box Line Weight
Choose a line weight for the 3D box.

Box and Axis Color
Choose a color for the 3D box and axis.
Y, Y, Z Axis

Show
Choose an option for the axis display.

AXxis Color
Select a color for the axis.

Label Font
Select a font for the axis label.

Number Font
Select a font for the axis numbers.

Axis Line Weight
Select a line weight for the axis.
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Axis Label Properties
Axis Label

Edit the text for the axis label.

Update Axis Label
Select an option for how the axis label is updated.

Axis Label Style

Choose a label style. 3D Fixed maintains the same label orientation as the plot is rotated.
3D Facing Viewer rotates the labels to face the viewer and remain readable as the plot is
rotated.

Horizontal Alignment
Choose an alignment for the labels.

Axis Number Style

Choose a style for the axis numbers. 3D Fixed maintains the same label orientation as the
plot is rotated. 3D Facing Viewer rotates the labels to face the viewer and remain readable
as the plot is rotated.

Show Exponent Only
When enabled, only the exponent is shown on the axis for log-like transforms.

Axis position
Select a position for the axis.
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3D Output Options Dialog

This dialog controls the size and resolution of the image generated when printing or saving to
disk.

i i

Edit Properties for 30 Clusters Scene

Mame Yalue Ok
Copy/Save/Print Options Cancel
Customn Size Width 4.00

Reset
Custom Size Height 4.00

Image Resolution lScreen Resolution ~ I

Use White Background On

gl

Help...

Custom Size Width and Height
Enter values for Width and Height, in inches.

Image Resolution

Select a resolution for the output. The resolution is the number of dots per inch (DPI). Keep
in mind that as you increase the resolution, the size of the image increases, and the memory
demands on your computer can become very great. You may want to try a low resolution
first to see how long rendering takes and to assess the quality of the output. Increase the
resolution gradually until you reach the quality you desire.

Use white for background

Check this option to render the image with a white background. Clear the check if you want
to use a black background as seen in the viewer.

OK
Click this button to accept the settings in the dialog.

Cancel
Click this button to cancel any changes.
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Spots
Edit Spot

This dialog box can be brought to the screen by choosing Spots from the View tab of the
ribbon bar, or Edit Spots in the Edit menu.

(=7 Edit Spot System lﬁ

MName Description [ - l
_|_ Spotl  Control position ’ Open... l
’ Save... l
’ Help... l
’ Properties... l

Add Delete

L -

What is a spot?

Spots are graphical elements that you can use to mark locations in histograms. Each Spot
stores its location for each parameter in the listmode file, so the spot becomes an n-
dimensional placeholder. You can use spots to identify peak positions or cluster locations in
one file, and then read a test file into the program and see how the positions have changed.
They are useful when working with software compensation to see how clusters move when
compensation is applied.

Positioning the Spot

After a spot is created and the dialog closed, the spot can be positioned with the mouse by
clicking and dragging the center of the spot.
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Add

To create a new spot, click the Add button. Any number of spots can be created. When a
new spot is created, the Edit Properties for Spot dialog is displayed to allow the spot to be
named and a color selected.

Delete
To delete a spot, select it in the list and click the Delete button.

OK
Click this button to close the dialog.

Open/Save

You can save a set of spots to a file on disk by clicking the Save button. Use the Open button
to reopen a saved spot file.
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Properties
If a spot is selected in the list, the Properties button will display the Edit Properties for Spot
dialog to allow editing of the spot’s description and color.

If nothing is selected in the list, the properties dialog for all spots is displayed. This dialog
allows you to show or hide all spots.
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Edit Properties for Spot

Edit Properties for Spot

This dialog is displayed by double-clicking a spot, or from the Edit Spots dialog.

-

Relative Positions
FSC-A
FSC-H
S5C-A
CD58 FITC FITC-A

Modify parameter's relative spot location.
Modify parameter's relative spot location.
Modify parameter's relative spot location.

Modify parameter's relative spot location.

0.000 to 100.000]
0.000 to 100.000]
0.000 to 100.0007
0.000 to 100.000]

Edit Properties for Spotl
Mame Current Value Description oK
Description [ Control position | Enter the description for this spot.
Calor B color Edit the spat's color.
Size 12.500 Edit the spot's relative size. (0.000 to 100.000)

Help...

(
(
(
(
CD38 PE PE-A Modify parameter's relative spot location. (0.000 to 100.000]
CD34 PerCP PerCP-A Modify parameter's relative spot location. (0.000 to 100.000]
CD10 PE oy7 PE-Cy7-A 84.831 Modify parameter's relative spot location. (0.000 to 100.000]
CD20 APC APC-A Modify parameter's relative spot location. (0.000 to 100.000]
APC-Cy7-A Modify parameter's relative spot location. (0.000 to 100.000°
CD19 V450 Pacific Blue-A Modify parameter's relative spot location. (0.000 to 100.000]
CD45 AmCyan AmCyan-A Modify parameter's relative spot location. (0.000 to 100.000]
Time Modify parameter's relative spot location. (0.000 to 100.000]
M 4 1 3
Description

Type a description, if desired. The description is not displayed except in this dialog.

Color

Click this button to choose a color for the spot. The standard color selection dialog is

displayed.

Size

Spots can be of different sizes. The size field is a percentage of the histogram area. So, a

value of 10 causes the spot to be 10% of the width and height of the histogram.

Relative positions

The spot keeps track of its position in each parameter of the listmode file. The positions are
in percentage units, so a value of 50.0 positions the spot at the halfway point in the
parameter. These values can be edited directly, or you can use the mouse to move the spot
graphically.

© 1992-2016 Verity Software House. All Rights Reserved 331



Regions and Gates WinList User Guide

Regions and Gates

Regions

WinList can create a number of different types of regions. Each is created in a different way
as described below.

The way regions are moved, resized, and deleted is common to all region types. Move a
region by clicking on the region's label, and then dragging the label to a new location. To
move the label without moving the region, click on the left portion of the region label, called
the hotspot, and drag the label.

Resize a 1P or 2P region by clicking on the region's label to activate the region. Sizing
handles are displayed. Click on one of the handles and drag it with the mouse to adjust the
size of the region.

®R1: 66.20%

Delete a region by clicking on the region label, and then pressing the Delete key on the
keyboard. You can also delete regions (except for NStat regions) by dragging the region label
off the left edge of the histogram and releasing the mouse.
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1P Region Creation

To define a new region in 1P histograms, click on the histogram title bar to activate it. This
will also display the histogram toolbar. Make sure that the Range tool is selected in the
histogram toolbar. Click and draw on the histogram to define the left and right boundaries of
the range, and release the mouse button when finished.

1P regions can automatically position themselves relative to the median of the histogram that
contains them. The attribute can be enabled in the Edit Properties for 1P Region dialog box.

2P Region Creation

In 2P histograms, you can define many types of regions, including free-hand, contour,
rectangular, elliptical, and NStat. To create a new region, first click on the histogram's title
bar to activate it and show the histogram toolbar. Choose the type of region you want from
the toolbar that appears on the right side of the histogram.

To draw a free-hand region, select the Free-hand tool, then click, hold, and drag the mouse
to create additional points. Finish the region by releasing the mouse on the first point that
was created. Free hand regions can also be created using the point-and-click technique to
define each point in the region. Start this method in the same way described above, and then
click the mouse button for each point you want to define. Finish the region by clicking on the
first point that was created.

To create a rectangular region, select the Rectangle tool. Click and hold the mouse button
to create the first corner of the rectangle. Move the mouse and release the button to define
the opposite corner of the rectangle.

To create an éelljptical region, select the Ellipse tool. The ellipse is created in the same way
as the rectangle region described above.

To create a contour region, select the Contour tool. With a Contour region, a bounding
rectangle is defined with the mouse, just as with the Rectangle tool. Once that rectangle is
defined, WinList computes a contour on the data within that rectangle. Each time the data in
a histogram changes, the contour region will recompute based on the data in that rectangle.

To size a 2P region, first click on the region label to activate the region. Sizing handles will
appear around the perimeter of the region. Drag a handle to resize the region.

To rotate a 2P region, first click on the region label to activate the region. Along with sizing
handles, a small double-headed arrow will appear to the right of the region's center. Drag
this handle to rotate the region.

The Edit Properties for 2P Region dialog is displayed when you double-click a 2P region label.
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A 2P region can also display all or some of its vertices, allowing you to adjust one or more
points in the region. To display the vertices, display the Edit Properties for 2P Region dialog
and enable the Show Vertices option. Each vertex point can be moved with the mouse.

2P regions can automatically position themselves relative to the median of the histogram that
contains them. This attribute can be enabled in the Edit Properties for 2P Region dialog box.

NStat and QuadStat Region Creation

An NStat region is an array of adjacent regions with a defined number of rows and columns
on a 2P histogram. A QuadStat region is a particular type of NStat region with 2 rows and 2
columns. NStats are very useful when you need a set of adjacent regions that must move
together.

To create an NStat region, click the NStat tool in the histogram toolbar. The NStat Properties
dialog is displayed, allowing you to select the number of rows and columns for the NStat.
Select the options you want for the NStat and click OK to finish the creation process.

-

MS5tat Properties

Mame Current Value Description 0K

NStat rows Rows in the NStat. I
NStat columns Colurmns in the NStat.

Show vertices Enahle Enable to disply each vertex.

Results [ Enable Creates a results for the region.

Enable gates [ Enable Enables gates based on the subregions.

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

The Edit Properties for NStat Region dialog is displayed when you double-click an NStat
region label. Click on the region label and press the Delete key to delete these regions.

An NStat region can display its vertices, allowing you to adjust individual points in the region.
To display the vertices, display the Edit Properties for NStat Region dialog and enable the
Show Vertices option. Each vertex point can be moved with the mouse.

Region Array Creation

To create an entire set of individual, independent regions at once on a histogram, use the
Create Region Array option in the Create menu. This command can create sets of 1P or 2P
regions, depending on what histogram is active at the time.
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Edit Regions

R1=
R2=

Regions

This command is found on the Home tab of the ribbon bar, or in the Options menu when
using the toolbar and menu display.

The Edit Regions dialog box displays a list of the regions that have been created in the
active data source. It can be used to delete regions, link regions together, and to save and
open regions from disk.

r ™y

Applies to: 1:1091904.FCS
Mame: Alis: Statistic:
R1 R1 [Percent gated v]
Marme  Ales  Statistic Histogram Delete
R1 R1 Percent gated  2:FSC-Height Eastone
R2 R2 Percent gated  1:CD20-FITC FL1-H vs CD10-PE FL2-H
R3 R3 Percent gated  1:CD20-FITC FL1-H vs CD10-PE FL2-H Clear
R4 R4 Percent gated  1:CD20-FITC FL1-H vs CD10-PE FL2-H
RS RS 1:CD20-FITC FL1-H ve CD10-PE FL2-H
RE RE 1:CD20-FITC FL1-H we CD10-PE FL2-H Reset Alases
R7 R7 1:CD20-FITC FL1-H vs CD10-PE FL2-H

Save...

[ oK ]’ Cancel]

The region list box is a multiple select list box, which means that any number of regions can
be selected at once. To select regions that are not adjacent in the list, hold the Ctrl key
down on the keyboard while clicking on the Region name.
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Applies to
The data source that this region dialog relates to is shown here.

Name
This field shows the name of the selected region.

Alias

This edit box allows you to enter an alias name for the selected region. The name can be
displayed in results windows to make region identification easier. You can also display the
region name or alias when you draw regions on histograms, so you can edit the Alias to more
meaningful names such as Lymphs or Monos.

In addition, region aliases can be FCS or internal keywords. Any part of an alias that is
surrounded with square brackets [ ] will be evaluated as a keyword. See Internal Keywords
for more on keywords.

Statistic

This field shows the statistic that the selected region will display in its label. No statistic,
Percent Gated, Percent Total, and Region Events are the statistics that can be selected.

Region list box

This list box shows all regions that have been created. This is a multiple selection list box, so
more than one item may be selected at a time. Each time a selection is made, the alias for
the first selected item is displayed in the Alias edit box.

Delete
This command deletes the selected regions.

Restore
This command restores a deleted region from the Undo buffer.

Clear

This command clears a deleted region from the Undo buffer so that it is no longer associated
with the histogram.

Links

Click this button to link one or more regions together, or to view existing region links. The
Edit Region Links dialog is displayed.

Reset Aliases
This command changes all the current aliases to their default values.
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Open/Save

These buttons allow you to save and retrieve regions. When regions are opened from disk,
they replace the ones currently in memory. WinList will attempt to re-establish histogram,
results windows, and linking associations.

OK
Click this button to accept the changes made and close the dialog box.
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Edit Properties for 1P Region

This dialog can be displayed by double-clicking the mouse on the label of a 1P region, or by
right-button clicking on the label and choosing Edit Properties.

Default properties for regions are set in the dialog found in the Preferences dialog, found in

the Options menu.

-

Edit Properties for R1

i

= R1
L & Label

Name
Show Name

Show Alias

Alias

Show statistic

Line color

Line weight

Allow delete

Region style
Auto-positioning

Auto-position

Current Value
[¥] Enable

[ Enable
Il color...
[¥] Enable

Bar with legs -

[ Enable

Auto-position method ’Center on region median

Percent

Description
Show the region name in the label.

Show the region alias in the label.

Edit the alias for the region.

Choose a statistic to display in the lbel.
Click to change color

Line weight for regions.

Allow or prevent the region from being deleted.

Choose the style.

Automatically move region with data.
Choose to method to auto-position.

Enter the percent to include. (1.00 to 99.00)

oK

Help...

Elements in the tree

Region

Select the region in the tree on the left to edit the properties of the region.

Label

Choose Label in the tree on the left to edit the font, background color, and transparency for

the region label.

Properties
Show Name

Enable this checkbox to display the name of the region.

Show Alias

Enable this checkbox to display the alias of the region.

Alias

This edit box allows you to edit the alias of the region.
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Show Statistic

Select a statistic to display in the region label. No statistic, Percent Gated, Percent Total, and
Region Events are the statistics that can be selected.

Line color
Click this button to choose a different color for the region.

Line weight
Select a line weight from the list of options. Larger values are heavier line weights.

Allow delete

With this option enabled, the region can be deleted by the user. To prevent a region from
being deleted, uncheck this option.

Region style
Select the style for the 1P region: Bar with legs, Bar with tics.

Auto-positioning

Auto-position

Enable this option when you want the region to automatically adjust its position relative to
the data in the histogram. The region will center itself on the X median or mode value,
depending on the selection in the Auto-position method option below. When you move a
region with the auto-position property enabled, you offset its auto-position location relative
to the data. When the data changes in the histogram containing the region, the region will
adjust its position relative to the new data.

The auto-position property will be disabled in a few circumstances where it is invalid. When a
region is used in a self-gate on the histogram in which it resides, the property is disabled.
Similarly, if a region is a dependent linked region, the property is disabled.

Auto-position method

This option determines what statistic is used when the auto-positioning is enabled for a
region. The center of the region is positioned on the specified value. Choose Center on
histogram medjan if you want to track the central tendency of the data or Center on
histogram mode to track the location of highest frequency events. Choose /nclude lower
percent to position the region to include events on the low intensity end of the histogram, or
Include upper percent to include the high intensity events. Choose Center on region median
or Center on region mode to track the central tendency of the data within the region, not the
entire histogram.

X Percent

If Auto-Position is enabled and the method is /nclude lower percent, enter the percentile
value where the right leg of the region should be positioned. The left leg will be set at the
origin.
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If Auto-Position is enabled and the method is /nclude upper percent, enter the percentile
value where the left leg of the region should be positioned. The right leg will be set at the
upper boundary.

OK
Click this button to accept changes and close the dialog box.

Cancel
Click this button to close the dialog box and cancel changes.

Help
Click this button to display on-line help for this dialog.
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1P Region Context Menu

This menu is displayed by right-clicking a 1P region label. It provides commands that relate
to the region.

Edit Properties
Choose this command to display the Edit Properties dialog for the 1P region.

Create Results
This command creates a Results window to display statistics for the region.

Highlight events in Rn

This is a toggle option that can be enabled for one region at a time. When enabled, the
events that are in the region will be highlighted in all histograms. Highlighting, by default,
displays these events larger and blinking. See Region preferences for highlight properties.

Color events in Rn only

This is a toggle command that enables or disables coloring using this region only. Itis a
convenient way to explore where the events that are in the region appear in all other
histograms. Selecting the option once will enable coloring for the region. Selecting it again
(or choosing it for another region) will turn off the function.

Stick to Neighbor Regions

This command scans the vertices of the region to see if any are overlapping vertices from
neighboring regions. For any vertex that overlaps another region's vertex, a linkage is made
so that if either vertex is moved, both are moved. 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. See Sticky Regions and Magic Contours for more info.

Region Links...

This command displays the Edit Region Links for the region to allow this region to control the
size and shape of other regions, and vice versa.

Delete
This command deletes the region, if it is not locked.

© 1992-2016 Verity Software House. All Rights Reserved 341



Edit Properties for

2P Region

WinList User Guide

Edit Properties for 2P Region

This dialog can be displayed by double-clicking the mouse on the label of a 2P region, or by

right-clicking the label and choosing Edit Properties.

Default properties for regions are set in the dialog found in the Preferences dialog, found in

the Options menu.

-

Edit Properties for R2

=7 R2
L & Label

Name Current Value
Show Name Enable
Show Alias [ Enable
Alias
Show statistic
Line color H color...
Line weight
Allow delete Enable
Vertices

Show resizing handles [7] Enable
Show vertices [C] Enable
Hurnber of vertices
Vertex size

Change shape Custom hd

Auto-positioning

Auto-position [C] Enable

Auto-position method [Center on region median
X Percent 10,00

Y Percent 10.00

Description
Show the region name in the lbel.

Show the region alias in the label.

Edit the alias for the region.

Choose a statistic to display in the lbel.
Click to change color

Line weight for regions.

Allowr or prevent the region from being deleted.

Display resizing handles when region is active.
Enable to display each vertex.

Limits number of displayed vertices. 0=Unlimited
Choose display size for vertices, if displayed.
Choose to change the shape

Automatically move region with data.

Choose to method to auto-position.

Enter the X percent to include. (1.00 to 99.00)
Enter the ¥ percent to include. (1.00 to 99.00)

0K

Help...

Elements in the tree

Region

Select the region in the tree on the left to edit the properties of the region.

Label

Choose Label in the tree on the left to edit the font, background color, and transparency for

the region label.

Properties
Show Name

Enable this checkbox to display the name of the region.

342

© 1992-2016 Verity Software House. All Rights Reserved.




WinList User Guide Edit Properties for 2P Region

Show Alias
Enable this checkbox to display the alias of the region.

Alias
This edit box allows you to edit the alias of the region.

Show Statistic

Select a statistic to display in the region label. No statistic, Percent Gated, Percent Total, and
Region Events are the statistics that can be selected.

Line color
Click this button to choose a different color for the region.

Line weight
Select a line weight from the list of options. Larger values are heavier line weights.

Allow delete

This option determines whether a region can be deleted by the user. When enabled, regions
can be deleted by clicking on the region label and pressing the Delete key on the keyboard.
Some regions can also be deleted by dragging them off the left or bottom edge of the
histogram. Uncheck this option to protect a region from being deleted accidentally. Any
region can be deleted using the Region List dialog box, even if the Allow delete option is
disabled.

Vertices
Show resizing handles

Enable this option to display resize handles on the region when it is active. Resize handles
form a bounding rectangle around a region and can be used to adjust size or shape of a
region. The handles are hidden when the region is not selected.

Show vertices

Enable this option to display the individual points that comprise the region. When displayed,
the vertex points can be moved individually.

Number of vertices

This option allows you to choose how many of the region vertices to display when the Show
Vertices option is enabled. Choosing 0 displays all vertices. Other choices include 5, 10, and
20 vertices. By displaying a subset of the vertices, it is possible to adjust regions with many
vertices using just a few control points.

Vertex size
This option determines the size of the region's vertices, if they are displayed.
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Change shape

This option allows you to change the shape of an existing region to either an ellipse or a
rectangle.

Auto-positioning

Auto-position

Enable this option when you want the region to automatically adjust its position relative to
data in the histogram. The region will center itself on the X and Y medians or modes,
depending on the selection in the Auto-position method option below. When you move a
region with the auto-position property enabled, you offset its auto-position location relative
to the data. When the data changes in the histogram containing the region, the region will
adjust its position relative to the new data.

The auto-position property will be disabled in a few circumstances where it is invalid. When a
region is used in a self-gate on the histogram in which it resides, the property is disabled.
Similarly, if a region is a dependent linked region, the property is disabled.

Auto-position method

This option determines what statistic is used when the auto-positioning is enabled for a
region. The center of the region is positioned on the specified value. Choose Center on
histogram medjan if you want to track the central tendency of the data or Center on
histogram mode to track the location of highest frequency events. Choose /nclude lower
percent to position the region to include events on the low intensity end of the histogram, or
Include upper percent to include the high intensity events. Choose Center on region median
or Center on region mode to track the central tendency of the data within the region, not the
entire histogram.

X Percent, Y Percent

If Auto-Position is enabled and the method is /nclude lower percent, enter the percentile
value where the top and right sides of the region should be positioned. The left and bottom
edges will be set at the origin.

If Auto-Position is enabled and the method is /nclude upper percent, enter the percentile
value where the left and bottom edges of the region should be positioned. The top and right
edges will be set at the upper boundary.

OK
Click this button to accept changes and close the dialog box.

Cancel
Click this button to close the dialog box and cancel changes.

Help
Click this button to display on-line help for this dialog.
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2P Region Context Menu

This menu is displayed by right-clicking a 2P region's label. It provides commands that relate
to the region.

Edit Properties
Choose this command to display the Edit Properties dialog for the 2P region.

Create Results

This command creates a Results window to display statistics for the region.

Highlight events in Rn

This is a toggle option that can be enabled for one region at a time. When enabled, the
events that are in the region will be highlighted in all histograms. Highlighting, by default,
displays these events larger and blinking. See Region preferences for highlight properties.

Color Rn Only

This is a toggle command that enables or disables coloring using this region only. Itis a
convenient way to explore where the events that are in the region appear in all other
histograms. Selecting the option once will enable coloring for the region. Selecting it again
(or choosing it for another region) will turn off the function.

Show Resize Handles
Enable this option to show the resizing handles for the 2p region.

Show Vertices
Enable this option to show the vertices of the 2p region.

Stick to Neighbor Regions

This command scans the vertices of the region to see if any are overlapping vertices from
neighboring regions. For any vertex that overlaps another region's vertex, a linkage is made
so that if either vertex is moved, both are moved. 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. See Sticky Regions and Magic Contours for more info.

Conform to Other Regions

This command adjusts the vertices of the region so that they do not overlap other 2P regions
in the histogram. Vertices of this region that are inside of other regions are eliminated, and
vertices of other regions that are inside of this region are added.
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Region Links...

This command displays the Edit Region Links for the region to allow this region to control the
size and shape of other regions, and vice versa.

Delete
This command deletes the region, if it is not locked.

346 © 1992-2016 Verity Software House. All Rights Reserved.



WinList User Guide

Edit Properties for Contour Region

Edit Properties for Contour Region

This dialog can be displayed by double-clicking the mouse on the label of a Contour region,
or by right-clicking the label and choosing Edit Properties.

Default properties for regions are set in the dialog found in the Preferences dialog, found in
the Options menu.

-

Edit Properties for R3 ] >
E‘Rtl—? R3 Name Current Value Description 0K

' L A Label Show Name [¥] Enable Show the region name in the label.
Show Alias ] Enable Show the region alias in the kbel.
Alias Edit the alias for the region.
Show statistic Choose 3 statistic to disply in the kbel.
Line color B coor... Click to change color
Line weight Line weight for regions.
Allow delete Enable Allow or prevent the region from being deleted.
Contour Region
Contour Probabilicy The probability level of the contour region. (0.01 to 0.¢
Smioothing Smoothing for the contour.
Show resizing handles 7] Enable Display resizing handles when region is active.
Auto-positioning
Auto-position [] Enable Automatically move region with data.
Auto-position method [Center on region medin +| Choose to method to auto-position.
X Percent Enter the X percent to include. (1.00 to 99.00)
Y Percent Enter the Y percent to include. (1.00 to 99.00)
4 mn 2

Elements in the tree

Region

Select the region in the tree on the left to edit the properties of the region.

Label

Choose Label in the tree on the left to edit the font, background color, and transparency for

the region label.

Properties
Show Name

Enable this checkbox to display the name of the region.

Show Alias

Enable this checkbox to display the alias of the region.
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Alias
This edit box allows you to edit the alias of the region.

Show Statistic

Select a statistic to display in the region label. No statistic, Percent Gated, Percent Total, and
Region Events are the statistics that can be selected.

Line color
Click this button to choose a different color for the region.

Line weight
Select a line weight from the list of options. Larger values are heavier line weights.

Allow delete

This option determines whether a region can be deleted by the user. When enabled, regions
can be deleted by clicking on the region label and pressing the Delete key on the keyboard.
Some regions can also be deleted by dragging them off the left or bottom edge of the
histogram. Uncheck this option to protect a region from being deleted accidentally. Any
region can be deleted using the Region List dialog box, even if the Allow delete option is
disabled.

Contour Region
Contour Probability

This field determines the size of the contour region, with a probability value ranging from
0.01 (smallest) to 0.99 (largest). With a larger probability value, more events are included.

Smoothing

This field controls the smoothness of the contour region, with a larger value creating a
smoother region.

Show resizing handles

Enable this option to display resize handles on the region when it is active. Resize handles
form a bounding rectangle around a region and can be used to adjust size or shape of a
region. The handles are hidden when the region is not selected.

Auto-positioning
Auto-position

Enable this option when you want the region to automatically adjust its position relative to
data in the histogram. The region will center itself on the X and Y medians or modes,
depending on the selection in the Auto-position method option below. When you move a
region with the auto-position property enabled, you offset its auto-position location relative
to the data. When the data changes in the histogram containing the region, the region will
adjust its position relative to the new data.
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The auto-position property will be disabled in a few circumstances where it is invalid. When a
region is used in a self-gate on the histogram in which it resides, the property is disabled.
Similarly, if a region is a dependent linked region, the property is disabled.

Auto-position method

This option determines what statistic is used when the auto-positioning is enabled for a
region. The center of the region is positioned on the specified value. Choose Center on
histogram median if you want to track the central tendency of the data or Center on
histogram mode to track the location of highest frequency events. Choose /nclude lower
percent to position the region to include events on the low intensity end of the histogram, or
Include upper percent to include the high intensity events. Choose Center on region median
or Center on region mode to track the central tendency of the data within the region, not the
entire histogram.

X Percent, Y Percent

If Auto-Position is enabled and the method is /nclude lower percent, enter the percentile
value where the top and right sides of the region should be positioned. The left and bottom
edges will be set at the origin.

If Auto-Position is enabled and the method is /nclude upper percent, enter the percentile
value where the left and bottom edges of the region should be positioned. The top and right
edges will be set at the upper boundary.

OK
Click this button to accept changes and close the dialog box.

Cancel
Click this button to close the dialog box and cancel changes.

Help
Click this button to display on-line help for this dialog.
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Edit Properties for NStat Region

This dialog can be displayed by double-clicking the mouse on the label of an NStat region, or
by right-button clicking on the label and choosing Edit Properties.

Default properties for regions are set in the dialog found in the Preferences dialog, found in

the Options menu.

-

Edit Properties for R4

- Name Current Value
A e
Alas
Sub region label
Show statistic
Allow delete Enable
Enable gates [C] Enable
Lines
Line calor H color..
Line weight
Vertices
Show vertices  [] Enable

Vertex size

Auto-positioning

Auto-position [T Enable

X Percent 10.00

¥ Percent 10.00

Import partitions

Description
Choose text to display for the kbel.

Edit the alias for the region.

Choose text to display for subregions.

Choose a statistic to display.

Allow or prevent the region from being deleted.

Enables gates based on the subregions.

Click to change color

Line weight for regions.

Enable to display each vertex.
Choose display size for vertices, if displayed.

Automatically move region with data.
Percent for the right edge of left column. (1.00 to 99.00)

Percent for the top edge of the bottom row. (1.00 to 99.00)

Imports information from ModFit LT Cell Tracking Wizard.

Cancel

Elements in the tree
Region

Select the region in the tree on the left to edit the properties of the region.

Label

Choose Label in the tree on the left to edit the font, background color, and transparency for

the region label.

Properties
NStat label

This list allows you to choose what to display for the movable region label. Choose from

Name, Alias, or both Name and alias.
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Alias
This edit box allows you to edit the alias of the region.

Label

Choose this item in the tree on the left of the dialog to edit the font, background color, and
transparency for the region label.

Sub region label

This list allows you to choose what to display for the sub region labels. Choose from Name,
Alias, or both Name and alias. The sub region label appears in the corner of the subregion
and is not movable.

Show Statistic

Select a statistic to display in the region label. No statistic, Percent Gated, Percent Total, and
Region Events are the statistics that can be selected.

Allow delete

This option determines whether a region can be deleted by the user. When enabled, regions
can be deleted by clicking on the region label and pressing the Delete key on the keyboard.
Some regions can also be deleted by dragging them off the left or bottom edge of the
histogram. Uncheck this option to protect a region from being deleted accidentally. Any
region can be deleted using the Region List dialog box, even if the Allow delete option is
disabled.

Enable gates

Enable this option to turn on gates that are associated with each sub region of the NStat.
Normally, WinList does not turn off N-Stat subregions for gating. If you want to use an N-Stat
in a gate expression, this option needs to be enabled.

Lines
Line color

Click this button to choose a different color for the region.

Line weight
Select a line weight from the list of options. Larger values are heavier line weights.

Vertices
Show vertices

Enable this option to display the individual points that comprise the region. When displayed,
the vertex points can be moved individually.
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Vertex size
This option determines the size of the region vertices, if they are displayed.

Auto-positioning
Auto-position

Enable this option when you want the region to automatically adjust its position relative to
data in the histogram. For NStat regions, the auto-positioning is always performed based on
an X and Y percentile value that you enter.

X Percent, Y Percent

If Auto-Position is enabled, enter the X and Y percentile values for positioning the NStat. The
left-most column of the NStat is positioned at the X Percentile, and the bottommost row is
positioned at the Y Percentile value.

Import partitions

This option allows region partitions to be imported from file on disk. It is designed to work
with ModFit LT's capability to export partitions from the Proliferation Wizard. The format of
the file is tab-delimited ASCII. An example is shown below:

Prolif Wizard Partitions
File ah#28 C3FE Horm 7:Zh.011
Fegions 10

Scale ] 258
Genlo o.oo0 23.23
Gend 23.23 43.78
Gend 43,78 Ga.89
Gen? Ga.a89 ga.19
Gené gz.19 99,4958
Genk Q9,938 122,44
Gend 122,44 140.95
Gend 140,95 160,32
Gena la0,. 32 179.90
Farent 179,90 Z56.00

When the Import option is used to read a partition file, the NStat region boundaries are
adjusted to match those defined in the partition file. This allows WinList to take advantage of
a proliferation analysis in ModFit LT, to perform additional analysis on the daughter
populations and their relationship to other markers.

OK
Click this button to accept changes and close the dialog box.

Cancel
Click this button to close the dialog box and cancel changes.
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Help
Click this button to display on-line help for this dialog.
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NStat Context Menu

This menu is displayed by right-clicking an NStat region label. It provides commands that
relate to the region.

Edit Properties
Choose this command to display the Edit Properties dialog for the NStat region.

Create Results
This command creates a Results window to display statistics for the region.

Show Vertices
Enable this option to show the vertices of the NStat region.

Region Links...

This command displays the Edit Region Links for the region to allow this region to control the
size and shape of other regions, and vice versa.

Delete
This command deletes the region, if it is not locked.
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Edit Region Links

The Edit Regions Links dialog box is used to create links between regions. Linked regions
take on the same shape and position. The link can be bidirectional, where a change in either
region affects the other. They can also be one-way links. One region can be linked to many

others.

A region in one data source can be linked to a region in another, allowing you to set up
identical gating conditions in both.

s ™

Edit Region Links

Show regions in data source:
| DS1:1001904.FCS - |

Select a region: Select regions to link:

R2: R2 (DS1 Contour)
R2: R2 (DS1 Contour) R3: R3 (DS1 Contour)
R3: R3 (D51 Contour) R4: R4 (D51 Contour)
R4: R4 (DS1 Contour) 4
R53: R5 (D51 1P)
R&: R6 (D51 1P)
R7: R7 (D51 1P)

J
)

R&: R8 (D51 2P
R9: RS9 (D51 2P

Py e e

Mone

Clear Al Links | ["] Only matching parameters

LS 1 u A

Show regions in data source:
Select a data source from this dropdown to view/edit the links for its regions.

Select a region:

In the list on the left, select one region. Once selected, the list on the right fills with
compatible regions that are or can be linked to the selected region.

Select regions to link:

When a region is selected from the list on the left, this list fills with compatible regions that
are or can be linked to the selected region. Click a region to select it. Press the Ctrl key and
click to select more than one region.
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Regions with an asterisk (*) are linked to the selected region. Regions are not linked until
one of the link buttons below is clicked.

Only matching parameters:

With this option enabled, only regions in histograms with identical parameters to the source
region will be displayed in the list.

One-way link

=

Click this button to link the region on the left to the regions selected on the right. The link is
a one-way link, meaning that when the left-hand region is moved or resized, the other
regions will move and resize accordingly.

Two-way link

Click this button to link the region on the left bidirectionally to the regions selected on the
right. The links are two-way links, meaning that when either region is moved or resized, the
other will move and resize accordingly.

Unlink

Y

This push button will unlink the selected regions.

Clear All Links
This push button will unlink the all regions.

OK
To put away the Link Regions dialog box, select this push button.
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Create Region Array

This menu option displays the Create Region Array dialog box, which is used to create one or
more rectilinear regions. Use this dialog when you want to create a set of regions spanning a
given range of channels.

The main difference between a region array and an NStat region is that the region array
creates a set of separate regions. Each region in the region array can be moved
independently. The NStat is a collection of regions that are always adjacent and can be
moved as a collection. See Regions and Edit Properties for NStat Region for more about
NStat regions.

The dialog provides control over the number of regions, starting and ending channels, and
the spacing between the regions. A result window can be created automatically for the
regions.

ra !

Create Region Array
Opftions
| Create a results window
Total regions to create: 1 | Cancel
On X-Axis
Mumber of regions: 1 Enter the number of regions in the X direction.
Starting 1 Enter the left edge of the first region.
Ending at: 10000 Enter the right edge of the last region.
Space between: 0 Spacing (% of X scale).
On Y-Axis
Mumber of regions: 1 Enter the number of regions in the ¥ direction.
Starting 1 Enter the bottom edge of the first region.
Ending at: 10000 Enter the top edge of the last region.
Space between: 0 Spacing (% of ¥ scale).

Create a results window

Enable this option if you want WinList to create a results window with the statistics for the
regions created. Clear the check if you do not want a results window.

© 1992-2016 Verity Software House. All Rights Reserved 357



Create Region Array WinList User Guide

Number of regions

Enter the number of regions you want to create in a given direction. For single-parameter
histograms, enter the number to create on the X-axis. For two-parameter histograms enter
both X-axis and Y-axis values.

Starting at

Enter the value where the first region will begin. Values are in the same units shown on the
axis.

Ending at

Enter the value where the last region will end. Values are in the same units shown on the
axis.

Space between

If you want the regions to be separated, enter a value in this edit box. The value is in units
representing a percentage of the axis, and the same value is used between all regions.

OK
Choose this option to create the region or regions defined by the dialog box.

Cancel
Choose this option to cancel the dialog box without creating any regions or results.

Some of the content of the dialog depends on the properties of the active histogram. If a 2-
parameter histogram is active, options are displayed for X-Axis and Y-Axis as shown above. If
a 1-parameter histogram is active, only the X-axis options are displayed. In addition, if the 1-
parameter histogram contains an FCOM calculated parameter, a special option is added to
the dialog.

O iz
Create a region array for the FCOM peaks.

Mumber of regions: 1 Enter the number of regions in the = direction.
Starting at: 0 Enter the left edae of the first region.

Ending at; 1024 Enter the right edge of the last region.

Space between: 0 Spacing [% of ¥ zcale].

Create a region array for the FCOM peaks

This option only appears if the active histogram is 1-parameter containing an FCOM
calculated parameter. It creates a region array for the FCOM histogram, with annotated
region labels and color event gating options. See FCOM Region Array options for details.
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FCOM Region Array Options

This dialog is displayed by the Create Region Array dialog to create an array of regions
specially designed for FCOM calculated parameters. It is only available when the active
histogram is a 1P-histogram containing an FCOM parameter.

( FCOM Region Array Options

M ame Current ¥ alue Drescription Ok,
Ei:njl-:nr by Gate Hierarchy [] Enable Uze these regions for colonng. | Cancel |
G ate colors Colars. Chooze the colors to use for gating.

Gate Aliases
G1 alias ||:[:|2|:| | Enter a name for gate G1.
G2 alias ||:[:|'| 0 | Enter a name for gate G2,

[

Color by Gate Hierarchy:

Enable this option if you want to use the FCOM peaks to color the dots in histogram. Since
FCOM peaks are discrete phenotypes, it is often very useful to use them for color gating so
that the populations can be seen in the context of all other histograms.

Gate Colors:

If you enable color-event gating with the option above, the colors used for each gate can be
selected with this option.

Gate Aliases

The FCOM parameter uses gates to create phenotypes. The Gate Aliases edit boxes allow you
to give the gates more descriptive names. For example, if G1 identifies CD20 positive cells
and G2 is CD10 positive cells, you might type "CD20" and "CD10" respectively as the gate
aliases. It is best not to include the "positive" or "negative" in the alias, and short aliases are
more practical than long ones.

The program will create region aliases from the gate aliases you enter. Each peak in the
FCOM histogram will have one region associated with it, and the region's alias will identify
the phenotype. The region aliases created for the example given above would be:

CD20- CD10-

CD20+ CD10-

CD20- CD10+

CD20+ CD10+
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r !

L 3:Calcl [Ungated ] [o||= | =]

1000
|

200

CD20-CD10-: 21.63% CD20-CD10+: 7.89%
CD20+CD10-: 5.95% D20+

600

Mumber

400

o | LI | LI | L | LI I L |

0 200 400 o00 800 1000
Calcl

Obviously, if the FCOM parameter involves more gates, the need for short aliases becomes
even greater.
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Edit Gates

Gl=
G2=

Gates

This command is found on the Home tab of the ribbon bar, or in the Options menu when
using the toolbar and menu display.

This dialog manages gates for one data source. You can redefine gates, change colors,
assign them to histograms, save and open them from disk.

r 4

Edit Gates

Applies to:  1: 1091904.FCS

Equation: ’ And ” or ” Mot ]
Aligs: Ungated
Activation: |Enable automaticaly -|
Alias Equation State *
Ungated
51 R1 auto Reset Al
G2 R auto |
63 e auto
G4 R4 auto
Save...
G5 RS auto
GG Re auto
G7 R7 off
.GB RE off
] RO nff i
Enable cascade gating to create and adjust gates.
’ oK ] ’ Cancel ] ’ Apply ]
e "

Applies to
The data source that this gate dialog relates to is shown here.

Equation

This field contains the gating expression. See Writing a gate containing a Boolean
region expression below for a detailed explanation.
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And, Or, and Not Buttons

These buttons aid in the writing of Boolean equations. If you push the And button, a & will
be inserted at the current location in the Equation edit box. The Or button inserts the |
character and the Not button inserts the ! character.

Alias

Each gate can have an alias. The alias is the name that appears when the gate is shown in
other locations in the program.

Activation
This field controls how WinList activates the gate.

"Enable automatically" will turn the gate on when all of the regions referenced by the
Equation have been created. The gate will be disabled if any of the regions are missing.

"Always enabled" causes the gate to remain enabled even if some of the regions in its
Equation are missing.

Gate List box

The gate name, equation, activation, and color assignment are shown in this list box. The
number of gates is set in the Edit Program Controls dialog box.

Click an entry in the list to select the gate for editing.

Click the color swatch to select a new color for the gate. Double-clicking the gate will toggle
it between "Enable automatically" and "Always enabled".

To assign a gate to one or more histograms, select the gate in the listbox and click the
histogram title bars.

Enable cascade gating to create and adjust gates

This check box turns the Cascade Gate system on and off. When Cascade Gating is on, gate
expressions are automatically adjusted based on the gates that are applied to different
histograms and the regions in those histograms.

Color
Selects a color for the selected gate.

Reset All

This option puts the system in its default condition where all gates are off and are associated
with R1, R2, ... Rn respectively.

Open
This option retrieves the contents of the gate list from disk.
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Save

The contents of the gate list box can be saved to disk when this option is selected. This
option may be useful if you have created a number of complex gates and you don't want to
waste time re-creating them each time. It is important to realize that this option does not
save the regions themselves (see Region List) and it does not save the actual absolute colors
(see Show/Edit Palette).

Cancel
The Cancel button allows you to exit with no changes.

OK
Click OK to accept the changes you have made.

Apply
This button acts like the OK button, except that the dialog remains open.

Writing a gate containing a Boolean region expression

Normally when working with the gates, each gate is assigned a single region. For example,
gate 1 or G1 is assigned to region 1 or R1. This initial setup can be changed extensively to
better serve your gating needs. When a histogram is assigned a gate, say G1, and that gate
is associated with R1 and the gate is active, the program will only allow those events that are
inside R1 to be displayed in the gated histograms.

While this system allows some powerful gating, you can perform much more complex
analytical gating. For example, if you wanted a histogram to be gated on two regions, say R1
and R2, and you wanted the histogram associated with this gate to have access to events
that satisfy both regions, you could create a gate associated with the expression R1 & R2.
The & symbol tells WinList to look only at events that satisfy both R1 AND R2. Click the And
button to insert the & symbol in an expression.

The Boolean expression can be quite complex and may involve several regions. If you
wanted to look at events that satisfy either R1 or R2, you would click the Or button. The
expression would be written as R1 | R2.

Occasionally it is important to look at events that are NOT within a particular region. To do
this we use the ! operator. For example, to look at events that are notin R1, one would write
IR1.

The gate expression can be made much more complex if needed by nested parentheses. For
example, the gate expression

I(R1&R2) | R3
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is true for events that do not satisfy both R1 and R2 or that satisfy R3. As you can see, these
Boolean expressions can be quite powerful. A typical use of complex gates is to find rare
events that satisfy a number of gating criteria. You can create a gate such as R1&R2&R3&R4
and turn on event coloring just for this gate. The events that satisfy all these regions will be
highlighted by the gate color.

You can also use other gates in your gate expressions (as long as they do not create circular
references). This is a convenient way to make your gate expressions more readable. For
example, suppose that gate G1 is defined as (R1&R2)&!(R3&R4). We can use G1 as a
shorthand for the expression in other gates:

G2 =Gl &R6
which expands to
((R1&R2)&!(R3&R4)) & R6

when it is evaluated.

In summary, WinList's Boolean operators include & (AND), | (OR), and ! (NOT). The
operands are the regions defined as R1, R2, ... Rn. The steps to create a more complex
gate expression are to first choose the gate that needs to be redefined, then to write the
Boolean expression in the edit box, and finally to press the Replace button. To assign that
gate to a particular histogram, click the histogram's title bar with the gate you want selected
in the Edit Gates dialog box. When the OK button is selected, the new gate will be applied
to all the gated histogram. You can save the gates at any time for future use by using the
Save option.
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Gate Statistics

The Gate Statistics window can be display for each data source. It contains a list of the active
gates arranged by hierarchy, along with statistics for each gate. The gate Alias is used to
identify the gates.

% 1: Gate Statistics l = | =] ml
File: BCel_BM_Tube_001.fcs
Population Events % Total %Parent
Ungated 20000 100.00 100.00
Lymphs 11947 59.73 59.73
B-Cells 10692 53.46 859.49
Unclassified 1255 0.27 10.50
Overlapped 0 0.00 0.00
Unclassified 8053 40.26  40.26
Overlapped 0 0.00 0.00

The window can be displayed by right-clicking the data source and selecting Gate Statistics
from the Data Source Context menu.

The content of the Gate Statistics window can be edited with the Edit Properties for Gate
Statistics dialog.
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Edit Properties for Gate Statistics

This dialog controls the content of the Gate Statistics window.

F "y

Edit Properties for Gate Statistics

Name Current Value Description oK
Auto-size Enable Auto size the window to fit content
Ledger style Enable Draw 3 ledger style background

Statistics
#Events Enahle Show # of events
% Total Enable Show %% total events
YaGrandParent [ Enable Show % grandparent gate

i BaParent Enable Show % parent gate
Parameter Stats Edit... Select parameter stats

Addttional Options
Equation [ Enable Show gate equations
Unclassified Enable Show # of events unaccounted for by child gates
Owverlapped Enable Show # of events in more than one chid gate

Auto-size

Enable this option to auto-size the Gate Statistics window to fit the content.

Ledger style

When this option is enabled, the Gate Statistics window uses alternating white and gray
background for each line.

Statistics
#Events

Displays the number of events in the gates.

%Total
Displays number of events as a percentage of total events in the gate.
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%GrandParent
Displays number of events as a percentage of the grandparent gate.

%Parent
Displays number of events as a percentage of the parent gate.

Parameter Stats

This button displays the Edit Parameter Stats dialog, which allows selection of parameters
statistics to be computed for each gate.

Additional Options
Equation
Displays the gate equation in the Gate Statistics window.

Unclassified

Displays "Unclassified" statistics for each level of the gate hierarchy. Unclassified events are
those that do not belong in any gate at that level.

Overlapped

Displays "Overlapped" statistics for each level of the gate hierarchy. Overlapped events are
those that belong to more than one gate at that level.
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Edit Parameter Stats

This dialog is displayed from the Edit Properties for Gate Statistics dialog.

-

Edit Parameter Stats -

Parameters Stafistics Parameter Stats List

FSC-A [ Median »| [Median CD20 APC APC-A
FSC-H

SSC-A
CDS58 FITC FITC-A ’ m——

et
CD34 PerCP PerCP-A '

CD10 PE o7 PE-Cy7-A ’ Remove from List
CD20 APC APC-A
APC-Cy7-A

CD19 V450 Pacific Blue-A
CD45 AmCyan AmCyan-A
Time

T