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Introduction

This chapter covers the following topics:

¢ Overview (page 6)
¢ Installing the BD CellView™ Lens plugin (page 8)
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Overview

The BD CellView™ Lens plugin for Flow]o™ v10 provides the complete set of tools that allows you to visually
explore all the image data captured and then exported from the BD FACSDiscover™ S8 cell sorter. After the
FCS and imaging data are exported from BD FACSChorus™, use the BD CellView™ Image Extractor to
convert the exported image event data from Chorwave format (CVW) to TIFF (Tagged Image File Format).
Further analysis of the extracted imaging data (TIFF) is performed by using the plugin. You can also use
imaging data in other formats (jpg and png) from other cytometers or data sources to analyze them by
using the plugin.

To know more about exporting data from BD FACSChorus™, see the Exporting and deleting data section in
BD FACSDiscover™ S8 Cell Sorter with BD CellView™ Image Technology User's Guide.

To know more about BD CellView™ Image Extractor, see the Extracting images section in
BD FACSDiscover™ S8 Cell Sorter with BD CellView™ Image Technology User's Guide.

With the BD CellView™ Lens plugin for FlowJo™ v10, you can:

¢ Use the interactive Images Browser to display customized views of cell images for specific populations
and also connect to Flow]o™ software’s graph window to allow mouse-over image display. Images can be
sorted by any sample parameter and snapshots taken and displayed in FlowJo™ software’s layout editor
automatically.

¢ Use the Image Filters tool to enhance the image for any single channel image by adding a sequence of
filters, such as color, smoothing, and thresholds, and additionally compose an overlay channel that
combines multiple channels into a single image.

To start using the BD CellView™ Lens plugin, first, load your FCS sample file into a Flow]o™ workspace by
using FCS_With_Images_Loader, a workplace plugin, and then create sub-populations using gating or
clustering tools, if necessary. After selecting a population, save the file and then choose the BD CellView™
Lens plugin from the Workspace —Plugins menu to create a plugin node for that population. You can add a
plugin node to another population using the Workspace —Plugins menu or by dragging an existing plugin
node to the population.



Best practices
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For optimal performance of the BD CellView™ Lens plugin, we recommend:

¢ Running the plugin with the FCS and image files on a local drive rather than an external one.

¢ Storing the FCS, index sort CSV, and image files in the same mapped folder.

The recommended hierarchy of files and sub-folders containing extracted TIFF images within a
successfully mapped parent folder is shown in the following images.

Recommxended folder structure for a non-index sort experiment.

Note: Make sure that a non-index sort experiment mapped folder contains the extracted images folder

and an FCS file.

Cell cycle sample_images_20230322 _1...
& Cell cycle sample.cvw

M:I Cell cycle samplefecs

P e e Fa'p I I”.":f"

AM File folder
34 PM
2072023 2:34 PM

Image Extractor C...
FCS File

Recommended folder structure for an index sort experiment.

Note: Make sure that an index sort experiment mapped folder contains a CSV file along with the

extracted images folder and FCS file.

] Name

hela golgi 96 well index_images_20230308_1550_44

B hela golgi 96 well index
| hela golgi 96 well index
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Installing the BD CellView™ Lens plugin

To install BD CellView™ Lens plugin on your workstation:

Note: The following procedure works for Mac® and Windows® workstations.

1. Go to https://www.flowjo.com/exchange/#/ and search for the plugin.

2. Download the BD CellView™ Lens plugin.jar file on to your local workstation.

3. Copy the plugin.jar (BD_CellView_v1.0.jar) file to the FlowJo™ plugins folder in your workstation.

Note: If you start FlowJo™ software after performing step 3, you do not have to perform the following
steps. You can start using the plugin by mapping the image files to events. See Mapping the image files
to events (page 12).

Note: If you have started Flow]o™ software, perform the following steps to continue installing the
plugin.

4. Open Flow]o™ software and go to FlowJo > Preferences > Diagnostics.

| B 22-Mov-2022 usewsp r

."H"‘ il + A LeO
| Flew)e Fila Worsgace Tesh Configurs

B 41 W EBEL[O]Y 72 B

Wokspscs  Semplei ¥ OGetup Edits  Edisd Kayesed  Expanimant Esine]
| Navigie Expairant d

In the FlowJo: Diagnostics window, click to select the Scan for plugins option, then click Choose, and
then select the location of the plugins folder.

® FlowJo: Diagnostics

Show All

Settings
Open Engine Interaction Window Total Memory = 640.0 MB

Max Memory = 32768.0 MB.
Free Memory = 456.9 M8

Local Website:
Local Contact:
Write default values to local preferences file

Watch Sample Cache Threshold 3

Miscellaneous
FCS-Scan tool's update period 100 Select Equivalent Parameters
Action Delay (in ms) 2000

RPath Choose.... /usr/local/bin

Remove irrelevant Groups and Batched Layouts when Saving Templates

Open Multi d ACS files silently.

Minimize Ribbon by Default

(€ scan for piugins Choose... /Users/josefspidlen/Documents /plugins |

5. Click OK.
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6. Restart FlowJo™.

The BD CellView™ Lens plugin is available for you to use under Workspace > Plugins menu as
BD_CellView_Lens.

O 21-5ep-2022
.\—w-uiwn@i.eea"

Wodspace | Toch  Configure RO 2@

ek = s

Piugins |

= 0 X

Rerame..  tSNE
Frowia | Ngoge

Fopulat |
Acd Worspace Plugin

{7} All Sampies Paom Wolsta Figin

Test
{B} Compensation

BDSpyglanOsExponer Compensaton
[ ClstarEaglerer
FlowSOM

v

Name T HyperFinder sCels |

InducSen

UMAP

xghin

Drag Samples Here

You can start using the plugin by mapping the image files to events. See Mapping the image files to
events (page 12).
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Using the BD CellView™ Lens plugin

This chapter covers the following topics:

¢ Mapping the image files to events (page 12)

¢ Using the images browser (page 23)

¢ Using the Image Filters tool (page 33)

¢ Using the Index Sort Plate Viewer (page 31)

¢ Using the Event to image plot functionality (page 45)
¢ Using the Snapshot to layout functionality (page 47)
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Mapping the image files to events

When the first plugin node is created for a sample’s population, the new plugin node must determine the
root folder where image files are located and be able to map an event number to an image file name. When
first created, the plugin node will attempt to find the image folder and file name mapping based on the
location of the FCS file. Typically the image files are organized into numerical subfolders (e.g. ‘00000000’
‘00010000, etc) where 10,000 images files are located in each subfolder.

A To generate the folders containing the images, you must first convert the exported image event
data that was recorded in Chorwave format (CVW) to TIFF (Tagged Image File Format) by using
the BD CellView™ Image Extractor. To know more about BD CellView™ Image Extractor, see the
Extracting images section in BD FACSDiscover™ S8 Cell Sorter with BD CellView™ Image
Technology User's Guide.

Note: If your images are organized such that all image files are located in a single folder, make sure the Use
numerical subfolders checkbox is not selected.

Note: The plugin nodes must be created under the root sample population for the mapping to be successful.

After mapping the image files to events, you can either confirm or change the root folder of image files and
the name mapping information. If the file name prefix, suffix, and event number length are correct, the
plugin displays a confirmation that an image file is correctly found. If not, you can enter the prefix and
suffix values manually until the image file name is confirmed.

You can also perform the mapping procedure by navigating to the images browser menu bar and by clicking
Tools > Open Event To Image File Mapping Dialog. See Mapping the image files to events using the
images browser menu (page 19).

Tools  Prefs
Take Snapshot for Layout Editor Ctrl+L
Make Image Files Gate
Run Slideshow Ctrl+5

Concatenate Samples with Images

Open Image Filters Tool Ctrl+|

Open Index Sort Plate Viewer Ctrl+P

Open Event To Image File Mapping Dialog Ctrl+E

Open 20 Plot with MouseOwver Ctrl+2
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Mapping the image files to events using a workspace plugin

Procedure

To map the image files to events using a workspace plugin:

1. Start Flowlo™.

A workspace displays by default.

2. Save

the workspace.

3. Go to Plugins > Add Workspace Plugin.

The workspace plugin allows you to load the FCS files that contain the images you want to analyze with
BD CellView™ Lens plugin.
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.
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{E} compensation

B0, QutaExporter
BO_CallUA_Lens
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FlowSOM

Hame

Hyperfinder

Dra

a

IndexSor

UMAP

xgnin

y Samples Here
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#Cels

The Add FlowJo Workspace Plugins dialog displays.

4. From the drop-down menu in the Add Flow]o Workspace Plugins dialog, select the
FCS_With_Images_Loader workplace plugin.

Add Flowlo Workspace Plugins

X

Select a plugin to install in this workspace

IFC5_With_Images_Loader o

Cancel
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5. Click OK and click Save.

The Choose folder to start loading FCS files dialog displays.

|£,| Choose folder to start loading FCS files >

Lookin: |  NFKBOS1822PL ~| 2 EPE-

Alexa Fluor 438 001

B DRAQS5_001
— .
Recent ltems Stim NFKB
Unstained 1_001
Unstim MFKB
Desktop
EES
Documents
This PG

l@ RPN - Commer cial\Assay development\NFKB\NFKE 081822 PL

Network

Files of type: v Cancel

6. Browse the workstation to select the folder where the FCS files are located.
7. Click Open.

An "Adding sample(s)” progress bar at the bottom of FlowJo™ displays the FCS files being loaded.

@ “unsaved® 21-Sep-2022.wsp (Server: ) - O X
=
.\—sr-uimm@l.oe:a
Flowlo  File  Edit | Worspace = Tools  Configure ARO? R
{ [®] copy ansiysis to group. .‘ " Nodes v
+ [T E
[#] Group selected samples Plugins ¥ \
Create Rename.. ISNE
Goup.. (] Copy value to proup impmcd [SEtles Kot
Groups Populations
Group Sze  Role
{7} ANl samples 3 Test
{H} Compensation [ Compensation
Name Statistic #Cels
‘Alexa Fluor 488_001.1cs 10000
DRAQS_D01.fes 10000
Stim NFKB.fes 10000

.lm{s: 50% | 0 fila(s) were not FCS.
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After the progress bar reaches 100%, it closes and the workspace displays all the FCS files that were
successfully loaded on to FlowJo™.

.\«-rmm;@:_oo“

Flowlo File Edit | Wordspace | Tools  Configue MO ?HE
Gopy analysis to group " Nodes v
{+} ® o)
[i§] Group selected sampies - Plugins ~
Create Rensme. . 1SHE -
Group...  (uff Copy value to group # inspect. 5“'“",9‘“ Key:’“"“
Groups Fopulstions
Group Size  Role
{77} All samples 5 Test
{E} compensation ] Compensation
av
| pr——————— Statistic #Cels
(@) Unstained 1_001.fcs /] 10000
DRAQS_ 001 fes I 10000
Alexa Fluor 438_001.fcs 10000
Stim NFKB.fcs L 10000
Unstim NFKB. fcs 10000

N
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8. Click to select an FCS file.

The FCS file opens in an ungated window.

@ stim NFKB.fcs: Ungated - Flowlo
File Edit Graph Display Go Help

. *unsaved* 21-5ep-2022.wsp (Server )

Flowlo File Edit Worspace | Tools ‘Configure I O ? E]

DEEENEE RN RGN
> T

.“ﬂr-uimm@l.oo\
{+}

Copy analysis to group " Modes v
. -
[l] Group selected samples 5 Plugins v
Create Rename.. {SNE | el 2.06
Group.. Y Copy value to group # Inspect... S‘Etf"ﬁ KE’V' o 3
Groups Populations
Group Size  Role 5 156
{7} All samples 5 Test 2
{HE} Compensation o Compensation =
(4] 1.0G
w
w
5 --
= 5000 = .
z .
I
Name Statistic ] : , , . .
- w
Unstained 1_001.fcs - 0 500M 1.0G 1.5G 206

DRAQS__001.fcs

-] AlsxaEluor 232, 001.fes i 171M, 1.16)
2 Stim NFKB.fcs —
——T & FSG-A. FSC-A v|

Color Map Axis

Ocwons [

‘ NFKE Alexa Fluor 488-A (SW-unmix) :: UV (375... |

|5 options

|2 Active Gate

W)«

|Z Statistics - Count: 10000 / 10000 100%

Note: Regardless of the adjustements for axes or scaling or both that you may have performed in
BD FACSChorus™ while recording the FCS data, to view the events properly in FlowJo™, you may have to
readjust the axes or scaling or both.
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9. Gate on the cells of your interest from the selected FCS data sample.

Note: Creating gates can also help you identify singlets and eliminate doublets from the selected FCS
data sample. While creating gates, you may also have to readjust the axes or scaling or both while

creating gates.
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T stbaties 15 Rative Gate - BT imagieg singieis ¥
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10. To view the images in your gated population of interest, click to select the population of interest in the
workspace and then go to Workspace menu > Plugins > BD_CellView_Lens.

® “unsaved” 21-Sep-2022.wsp (Server: ) - O x
~
.‘\P‘Jﬂi{*}ﬁEL@Q
Flowlo File Edit | Workspace Tools  Configura AO? A
%) Copy analysis to group: P " Modes v
f+ ® 5] @)
[14] Group selected samples | Puugins ~ |
Create Rename.. {SNE
Group...  f Copy value to group FlowJs Exchange e
 Groups Populsti
|Add Workspace Plugin
Group
- R Werkspace Pl
{7} Al samples i S Rl Test
{E} Compensation BOStglamDalaEipetar Compensation
BO_Cel|View_Lens
Clust =
AV
Nams |HyperFinder #Cels
Unstained 1_001.fcs. ey 10000
DRAQS__001.fes 10000
Alexa Fluor 488_001.fcs A5 10000
& O w Stim NFKB. fcs |shift 10000
- G5 cells L 5000

&> w G5 singlets] 986 5913
© &) imaging singlets. 3.1 5207
Unstim NFKB fcs. 10000

A new node with a camera lens icon displays below the node for which you want to view the images.

Name [ Statistic [ #Cells |
Unstained 1_001.fcs 10000
DRAQS__001.fcs 10000
Alexa Fluor 433_001.fcs 10000
w Stim NFKB. fcs 10000
w 0D cels 60.0 6000
* w @ singlets1 985 5913
w Crlimaging-pinget 28.1 5207
LE. BD_CellView _Lens of ima |
O Unstim NFKE® 10000

Immediately after, the BD CellView™ Lens plugin opens with the Images Browser displaying a wall of
images. See Using the images browser (page 23).



Chapter 2. Using the BD CellView™ Lens plugin

Mapping the image files to events using the images browser menu

The first time you create a BD CellView™ Lens plugin node for a sample file, you will be automatically

prompted to map the image files to events.

Procedure

To map the image files to events using the images browser menu:

1. Inthe Images browser menu bar, go to Tools > Open Event To Image File Mapping Dialog.

Tools  Prefs
Take Snapshot for Layout Editor Ctrl+L
Make lmage Files Gate
Run Slideshow Ctrl+5

Concatenate Samples with Images

Open lmage Filters Tool Ctrl+|

Open Index Sort Plate Viewer Ctrl+P

Open Event To Image File Mapping Dialeg Il:tr|+E]

Open 20 Plot with MouseOwver Ctrl+2

The Event Number to File Mapping dialog displays.

(=
Select the folder containing subfolders (e.g. '0000000°) that contain image files.

Images Folder SetFolder Use Index Sort File

C:\Users\ 10274428 \Desktop\FlowJo testinglhelz golgi 96 wel indexhela golgi 96 well index_images_20230308_1550_44

Image File Naming
Prefix hela golgi 95 well index Event field length 8 Suffix

[ Use numerical subfolders Number of image files per folder] 10000

Example File Name: hela golgi 96 well index00000000.tit  (Not found)

Cancel

AP

k]

s

OK

2. For non-index sort experiments, select or clear the User numerical subfolders checkbox depending on

how the image files were extracted.

Note: If your images are organized after extraction such that all image files are located in a single
folder, make sure the Use numerical subfolders checkbox is not selected.

For index sort experiments, you must clear the User numerical subfolders checkbox if it is selected.

19
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3. Do one of the following:

a. If you want to analyze the data for a non-index sort experiment, click Set Folder and go to step 4.

Select the folder containing subfolders (e.g. '0000000%) that contain image files.

&
: )
Images Folder| SetFolder Use Index SortFile | £ o7

C:\Users\ 10274428 \Desktop'FlowJo testing\hela golgi 96 well index\hela golgi 96 well index_images_20230308_1550_44

Image File Naming

Prefix hela golgi 96 well index Event field length 8 Suffix

[ Use numerical subfolders Number of image files per folder 10000

Example File Name: hela golgi 96 well index00000000.tiiF (Not found)

Cancel OK

b. If you want to analyze the data for an index sort experiment, click Use Index Sort File and go to
step 5.

Note: Make sure that the User numerical subfolders checkbox is not selected.

Note: For the Use Index Sort File button to display in the Event Number to File Mapping dialog, the
plugin node must be created under the root sample population.

ED

Select the folder containing subfolders (e.g. '0000000') that contain image files.

Pl
Images Folder S=tFoider Use Index SartFil= | £o 2

C:\Users) 10274428 \Desktop\FlowJo testingthela golgi 96 well indexhela golgi 96 well index_images_20230308_1550_44

Image File Naming
Prefix hela golgi 96 well index Event field length 8 Suffix

[ Use numerical subfolders Number of image files per folder| 10000

Example File Name: fela golgi 96 well index00000000.1ift  (Not found)

Cancel OK
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c. If you want to analyze images from the BD® Research Cloud, click the BD Logo icon, select the

images and go to step 6.

Select the folder containing subfolders (e.g. '0000000') that contain image files.
Use Index Sort File

Images Folder SetFolder
C:\Users\ 10274428 \Desktop\Flow]lo testingthela golgi 96 well index'hela golgi 96 well index_images_20230308_1550_44

Image File Naming
Event field length 3 Suffix
10000

Prefix hela golgi 96 well index
Number of image files per folder

[ Use numerical subfolders
hela golgi 96 well index00000000 1T (Not found)

Example File Name:
Cancel oK

4. Browse the workstation to select the root folder where the extracted TIFF image files are located.

If your images are organized such that all image files are located in a single folder, make sure the Use

numerical subfolders checkbox is not selected.
[Optional] To analyze the data for an index sort experiment, you must select the index sort CSV file and

5.
click Open.
Look in: hela golgi 36 well index vl e -
ages_20230308_1550_44
Desktop
A

Documents

This PC
hela golgi 96 well index.csv
e Cancel

Ld* File name:
Metwork Files of type: sy

The folder containing the index sort data is mapped now.
Note: To ensure successful mapping of the data for an index sort experiment, make sure that the plugin

node is created under the root sample population.

6. Click OK.
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The BD CellView™ Lens plugin opens with the Images Browser displaying a wall of images. See Using the
images browser (page 23).

After mapping the image files to events, you can either confirm or change the root folder of image files
and the name mapping information. If the file name prefix, suffix, and event number length are correct,
the plugin displays a confirmation that an image file is correctly found. If not, you can enter the prefix
and suffix values manually until the image file name is confirmed.
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Using the images browser

Once the file name mapping is successful, the Images Browser opens to display a wall of images (with a
default of ten rows and five columns), with one of the single cell images highlighted in the high resolution
display panel. This panel shows the raw image in a higher resolution using linear interpolation of the pixels,
as well as the image for each channel of the image data. You can click on an image in the image wall to
change the highlighted single channel cell image, or click on one of the channels, of the particular image,
located below the high resolution display panel, to show that channel in the higher resolution display.

Images Browser user interface

(v0.0.0): (

- : o
g L3872 3590 1363; “791’( 13847, (%
H—I—I’%_Haa_
e T e j
Event #: 6206
LightLoss (Blue) Blue_BP/000/00/LP/000 §5C Overlay
Channels View O Wall View =N : Close all Viewers 4
@ coumns O € Show EvercNumbers  Center images (| Auofitimage (7 Show Main mage Channels  O'x2  x1
& previment [ @ sort Ascending s M ) Randomimges
No. Interface component What you can do
1 Image wall Displays FCS event images in wall view.

The default view consists of ten rows and five columns.

2 High resolution display panel Displays the raw image of a selected single image from
the image wall in a higher resolution using linear
interpolation of the pixels.

3 Channels of selected image Displays the selected single image in a number of
channels.

The number of channels displayed depend on the number
of image fluorescence channels you had selected for your
experiment in BD FACSChorus™ and are interpreted from
the extracted TIFF image files.
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No. Interface component What you can do

4 Image display controls Displays the controls to customize the display of images
in the images browser.

Allows you to view the extracted images for an index sort
experiment by using the Index Sort Image Viewer
window.

For more information, see Image display controls user
interface (page 28).
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Images browser menu bar

The images browser includes a menu that allows you to perform certain key functions.

Note: Depending on your workstation's Operating System (Mac® or Windows®), the location of the menu
bar will vary. For a Mac® system, the menu bar displays at the top-left corner of your screen detached from

the images browser. For Windows®, it displays attached to the images browser and at the top-left corner of
the images browser window.

The images browser menu bar consists of the following tabs:

No. Menu bar component What you can do

1 View | View Tools Prefs
Add Row
Remove Row
Add Column

Remove Column
Previous Page
Next Page

Show Image Wall Channels
Show Random Images in Wall
Sort Ascending

v Show Event Numbers

Center Images in Image Wall
v AutoFit High Resolution Image in Panel
v Show Channels for Main Image

Allows you to change the display of the images browser. Keyboard shortcuts
are provided as well.

Note: The keyboard shortcuts vary depending on your workstation's

Operating System.

See Image display controls user interface (page 28).

25
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No. Menu bar component What you can do
2 Tools Tools | Prefs
Take Snapshot for Layout Editor Ctrl+L

Make Image Files Gate
Run Slideshow Ctrl+5

Concatenate Samples with Images

Open Image Filters Tool Ctrl+|
Open Index Sort Plate Viewer Ctrl+P
Open Event To Image File Mapping Dialog Ctrl+E
Open 20 Plot with MouseOwver Ctrl+2

Allows you to access the following tools and the corresponding shortcuts:

Snapshot to Layout. See Using the Snapshot to layout functionality (page
47).

Make Image Files Gate - Allows you to create two subpopulations: one for
events with image files, one for events that have no image files.

Note: The feature is only available when the plugin node is created on the
root sample population.

Run Slideshow - Allows you to view through each image in an all open
images browser. Click once to start the slideshow. Click it again for the
slideshow to stop.

Concatenate Samples with Images - Allows you to create a new FCS file
that is a concatenation of all sample files that also have a BD CellView™
Lens plugin plugin node somewhere in its gating hierarchy. The new FCS
file will include all parameters for every file, and will remember how to map
its image files to event numbers.

Image filter tool - See Image filters tool preview (page 42).
Index Sort Plate Viewer - See Using the Index Sort Plate Viewer (page 31).

Event to image file mapping dialog - See Mapping the image files to
events (page 12).

Event to image plot (Open 2D Plot with MouseOver) - See Using the Event
to image plot functionality (page 45).

Note: The keyboard shortcuts vary depending on your workstation's

Operating System.
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No.

Menu bar component

What you can do

Prefs

i Prefs

v Show Missing Image Files Warning
v Show Placeholders for Missing Image Files

Show BD Research Cloud GUI

Allows you to change the default behavior of the images browser as follows:

« Show Missing Image Files Warning — If selected, a warning message
displays in the image wall if there are enough missing image files that the
wall could not be filled

» Show Placeholders for Missing Image Files — If selected, a blank rectangle
is drawn for each image file that is missing (rather than skipping the file)

« Show BD Research Cloud GUI - If selected, display the BD® Research
Cloud icon in the Images Browser to upload the image files for the current
population, and display the same icon in the Event to Image File Mapping
dialog to download image files from BD® Research Cloud. See Image
display controls user interface (page 28).
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Image display controls user interface
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No.

Interface component

Description

D
()
olele

Allows you to access the following tools:

1.

Image filters — Allows you to add image
processing filters for each channel of the
image data. For more information, see Using
the Image Filters tool (page 33).

Event to image plot — Allows you to open a
Flow]o™ graph window to enable mouse-over
and cell location capabilities. For more
information, see Using the Event to image plot
functionality (page 45).

Snapshot to Layout — Allows you to update
Flow]o's layout editor with a snapshot image
of the current view of the images browser for
reports and publication. For more information,
see Using the Snapshot to layout functionality
(page 47).

BD® Research Cloud — Allows you to upload all
the image files for the currently viewed
population to the BD® Research Cloud server.
Upon clicking the icon, follow the prompts for
the location (organization and project or
workflow) to upload the files.

Index Sort Plate Viewer — Allows you to open
the index sort plate viewer dialog (that opens
on top of the images browser) to view the
extracted images for an index sort experiment
in the images browser. For more information,
see Using the Index Sort Plate Viewer (page
31).

Show Event Mumbers
Show Main Image Channels

Center Images

Oxz2

x1

AutoFit Image

By using the functions listed below, you can:

Show Event Numbers — Show the event
numbers for each image on the image wall
(selected by default).

Center Images — Center the images on the
image wall.

Autofit Image - Fit the high resolution image
display to the size of the main window (selected
by default).

Show Main Image Channels — Show or hide the
channels of the selected image in the high
resolution interpolated display, and if selected,
set its size to either 2x (selected by default) or
1x.
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No. | Interface component Description

5 & prevnext [> € Sort Ascending | Evemid) A By using the functions listed below, you can:

Random images

o Prev/Next — Move to next or previous page of
images in the image wall.

e Sort Ascending — Sort images in ascending
order of event numbers (selected by default).

o Drop-down menu - Sort images based on
specific sample parameters such as
Event # (default option) and other comparable
parameters depending on the experiment.

* Random images — Display images in a random
order.

6 Close all Viewers Allows you to close all open image browsers
simultaneously.
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Using the Index Sort Plate Viewer

For analyzing index sort experiment data, use the Index Sort Plate Viewer to display a wall of images on the
images browser with one of the single cell images highlighted in the high resolution display panel.

The Index Sort Plate Viewer allows you to control the set of images displayed in the image browser by
selecting individual wells of the plate, or by selecting sorted populations defined by the wells.

You can click on a single well to display all the images for that particular well, or you can click on a
Population name to display the images for events in that population.

To view the Index Sort Plate Viewer:
1. From the image controls display panel, click the Index Sort Plate Viewer icon.

@ Rows @ O Channels View  (® Wall View = L &) r

@ Columns @ [] ShowEventNumbers [ Centerimages [ AuoFitimage [ Show Main Image Channels  @x2 (x4

&) Prevmien [ Sort Ascending Event# Random images

The Index Sort Plate Viewer dialog displays on top of the images browser.

TOTT

BT

Populations Experiment
(e 0 DOilf Hi Size Hi Scenario 3 - HeLa Golgi 130030823 55

Y { | = Diff Hi Size Lo e e M
Diff Lo Size Hi hela golgi 96 wed index

L W T Diff Lo Size Lo Cytometer Name
FACSDiscover S8
]
w Create Well Populadons

Tt L I ]

Imaging BP/SI4MELPE05  Imaging BP/TEBZZSLPETS  Overlay

=2 e $E s ail Viewses

i showEventumbers (] Contorimages [ Autofitimage (7] Show Main maga Channels. @122 (a1

O Chan

Evente

After opening the Index Sort Plate Viewer dialog, a wall of images display on the images browser.
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The number of images on display depends on the number of cells index sorted into that well.

Indlex Sort Plate

1607154 o TH0T7T 60750
&

{17 B 11T [ R [11F TO0EI0 TE0571
Populations Experiment
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Diff Lo Size Lo Cytometer Name
FACSDiscover 58

[ Create Wen Popuiasons |

RCEETE] ORI

Imaging_BP/SJ44ELPS05  Imaging_BP/T88/225/LPETS  Overlay

2. Click on a single well to display all the images for that particular well, or you can click on a Population
name to display the images for events in that population.
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Using the Image Filters tool

The image filters tool allows you to refine the display of images in each channel by adding different color
options, image processing filters, and by controlling the composition of the Overlay channel.

To open the image filters tool, click the Image Filters tool button in the images browser display controls
panel. The image filters tool displays as a separate window.

@ Rows @ Channels View O wall View I_ © Close all Viewers
@ coumns (O Show Event Numbers Center Images || AutoFit Image how Main Image Channels () x 2 il
& previNext [ Sort Ascending Event # v Random images

You can also open the image filters tool by double-clicking an image on the image wall or by navigating to
the images browser menu bar and by clicking Tools > Open Image Filter Tool. See Images browser menu
bar (page 25).

Tools  Prefs
Take Snapshot for Layout Editor Ctrl+L
Make Image Files Gate
Run Slideshow Ctrl+5

Concatenate Samples with Images

Open Image FiItersTu:u:uI} Ctrl+|

Open Index Sort Plate Viewer Ctrl+P
Open Event To Image File Mapping Dialog Ctrl+E
Open 20 Plot with MouseCwer Ctrl+2

When the first BD_CellView_Lens node is created, the plugin automatically creates a filters set named
‘Auto-Color Smoothed’ to use as the default custom filters set. The filter set that displays with the Image
Filter tool window is set to Default. Under this setting, the filters for each imaging channel has been set to:
0, lowest position, highest position, 1, and 50% for Smoothing, Minimum. Maximum, Gamma, and Overlay
Opacity, respectively. See Image filters tool user interface (page 34).

Under this setting, the filters for each imaging channel has been set to: 0, lowest position, highest position,
and 1 for Smoothing, Minimum. Maximum, and Gamma, respectively. The Overlay Opacity is set to: 100%,
60%, 50%, 40%, 30%, 20% for the imaging channels: LightLoss, FSC, SSC, Imaging BP/534..., Imaging
BP/598..., Imaging BP/788..,, respectively. See Image filters tool user interface (page 34).
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Image filters tool user interface

£ Image Filters

View Operations

Bl imsono sersassnpssos

[ ] magng_serssessoneysmo

W oo sermeizsieers

.Om‘l.m.iI

Save Filters Set Text Color White |

Dverlay Opacity for This Channel

0 10 20 20 40 50 60 70 80 90100

| Apply Fiters To Workspace

Note: Hovering over different sections of the Image Filter tool window displays a tool tip with a description
for the feature.
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No.

Interface component

What you can do

Channel adjustments

Channel: Overlay

Smoothing

Gamma

Invert Sharpen

Edges

Allows you to adjust the following channel filters
by using the respective slider bars:

* Smoothing

e Minimum (Min)
e Maximum (Max)
e Gamma

Also allows you add or remove the following
filters by selecting or clearing the corresponding
checkboxes:

e Invert

e Sharpen

« Edges

For the selected channel, the image filter tool

displays a histogram showing the distribution of
pixel values in an image for that channel.

The histogram is updated as you adjust the
sliders and the filters above.

You can also undo and redo all channel
adjustments by using the respective icons.

Image panel

For the selected channel, a high resolution
interpolated image of a cell event image
representing the selected channel (or the overlay
channel) displays.

The high resolution image is is updated as you
adjust the sliders and the filters in the channel
adjustments panel.

Click the Show Overlay checkbox to apply the
overlay channel while adjusting the current
channel.

Note: The Show Overlay checkbox is not selected
by default.

Undo-redo buttons

Allows you to undo or redo the last action you
performed on the image filters window.
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Gl @ [ MouseOver Scale

"

No. | Interface component What you can do
4 Image filters panel - Select image filters o Select or clear the different channels
) e Set channel colors
Filters Sets Auto-Color Smoothed \4 Iﬁ [i—l
T — 0 » Change the order of the channels
Ol =~ : o Save filter sets
O [l scomaon L o Set the text color to white
[ imacis epssaspaenrsos I « Reset all selections
O [ ] masne epissersonrismo L « Remove channels from view (by using Delete
W ireoie eemesizzsieors T channels button)
[] overer « Specify channel overlay types
[ set Text coror e ® « Apply current filters to all image browsers
) Blended Overl... across the workspace
T t Overl... . . .
 Transparen For more information, see Image filters tool -
(Z) Solid Overlay
selecting filters user interface (page 37).
Overiay Opacity for This Channel
0 10 20 30 40 50 €0 70 20 80100
9
Apply Fitters To Workspace
5 Image filters panel - Channel images « Use the positive and negative magnifying

glass icons to increase or decrease the size of
the cell event images.

o Select the MouseOver Scale check box, the
size that the image is adjusted to here will
also be displayed in the 2D plot window that
opens from the Event to plot button in the
Images Browser.

« View individual cell event images across all
channels

For more information, see Image filters tool -
channel images user interface (page 39).
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Image filters tool - selecting filters user interface

3 415
|

Auto-Color Smoothed

’

Filters Sets

' LightLoss (Imaging) | 6
|| Fsc !

[] Imaging_BP/534/46/LP/505 ;

@ |[l|lssc amaging 3

.lmaging_BP/598/60/LPIS70 1

B || imaging_gp/788/225/Lp/675

[pverlay

<
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|' Save Filters Set Text Color White Reset ‘IE . 1 3

'O Blended Overlay ] I I
Transparent Overlay (// 1 O\\, ;‘/1 2\",
Solid Overlay \ /4 \ 4

7 N

y \ b - ||
\ 1 1 lm ( Apply Filters To Workspace |
N\ A

No. What you can do

1 Select one or more checkboxes to view the particular channels in the
Image filters tool - channel view.
Clear one or more checkboxes if you do not want to view the particular channels in the
Image filters tool - channel view.

2 Select the colors for the channels.
To remove the color for a channel (set no color), hold the shift key while clicking on the
color button.

3 Select a saved filter set from the Filters Sets drop-down menu.

4 Save the current filter set to a file.

5 Load a saved filter set from a file.
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No.

What you can do

Use the arrows to move the channels up or down to determine the order of the
channels.

Note: Modifying the order of the channels is only possible with Transparent or Solid

Overlays.

Enter the name for the channels or edit them.

Select the Overlay settings for the channels. The available options are:

« Blended Overlay (selected by default)
e Transparent Overlay

« Solid Overlay

See Using Overlays (page 39).

Save the current filter set with a distinct name.

10

If you have selected to show the event number for images in the image browser tool,
you can set the text color to display as white.

By default, the checkbox is not selected and the text color is set to black.

11

Apply the current filter settings to all image browsers.

12

Remove filters settings and all other selections for all channels.

13

Allows you to delete the current filters set from the list of filters.

Upon deleting a filters set, the deleted filters set does not display in the drop-down list
of available saved filters sets (3).
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Image filters tool - channel images user interface

1 e @ DMouseOverScale @

i

No. What you can do

1 Increase or decrease the image size.

2 Use current image size for mouse-over in plots.

3 The red border indicates the selected channel that is displayed in the Image filters -

channel view.

4 The order of channels as determined by the order in which they are set up in the Select
image filters panel on the right side.

Using Overlays

In addition to the individual images for each channel, the BD CellView™ Lens plugin creates an additional
Overlay channel that combines the enabled channel images to make a single channel image. The images
are overlaid in the order shown in the channel list, which can be rearranged using the up and down arrow
buttons located next to the channel names.
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To visualize the overlays before implementing the overlay settings, you can use the image filters tool
preview feature. See Image filters tool preview (page 42).

When composing the Overlay channel, you can choose the following options for how the layers are
constructed:

Overlay What you can do

Blended If using blended overlays, the color of an individual pixel in an image is determined by adding the
color of that pixel from each enabled channel. For example, if the color for the pixel in channel 1 is
red and the color in channel 2 is green, the resulting pixel is colored yellow.

Note: The order of the channels does not affect the final pixel color.

A blended overlay implements a technique called ‘additive blending’, where each pixel in the overlay
is constructed by adding the weighted pixel RBG values for each channel color. The order of the
channels will not affect the final overlay image.

Filters Sets  Artificial 8 i@
B ishitoss ®lue)

<]

Blue_BP/000/00/LP/000

<]

SsC
Blue_BP/586/42/LP/560/5
FSC

ICAM1 BB515*
Blue_BP/700/54/LP/665/5

LFA-1 PE-Cy7

FIECECENN

<]

Overlay

Save Filters Set Text Color White Reset

)

© Blended Overlay
Transparent Overlay
Solid Overlay
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Overlay What you can do
Transparent | A transparent overlay is constructed by stacking the channel images on top of each other, where the
amount shown for a specific channel is determined by its opacity setting, between 0 and 100%.
If using transparent layers, you can set the opacity for each channel using the slider bar. You should
adjust the opacity for each channel as it is overlaid, so that each channel shows through in the
Overlay channel. For each channel as the opacity number is decreased or increased, the opacity
increases or decreases, and less and more of the other channels will be seen through the current
channel in the overlay, respectively. To help ensure that each layer is displayed and not blocked by a
following layer, it is recommended that the first layer is set to 100%, and subsequent layers set 70%
or lower, and a layer’s opacity is not greater than the one before (for example: 100%, 70%, 50%, 30%,
etc.)
Filters Sets  Artificial ) i nal
Bl ishttoss @iue)
. Blue_BP/000/00/LP/000
B ssc
|:| Blue_BP/586/42/LP/560/5
[ esc
B camisesise
D Blue_BP/700/54/LP/665/5
| YR
[N] overlay
Save Filters Set Text Color White Reset | [
Blended Overlay
O Transparent Overlay
Solid Overlay
Overlay Opacity for This Channel
100 %
0 10 20 30 40 50 60 70 80 90100
Solid

Use the slider bar to set the Pixel Overlay Threshold to determine whether a pixel from the channel
image is included in the overlay image or not. The intensity of each pixel in the image is normalized
to a percentage of the intensity range, and is compared to the threshold value.

For example, you can specify that the top %50 brightest pixels for Channel X are used when
constructing the Overlay.

Filters Sets  Artificial a &I’ﬂ
[l ightioss @lue)
. Blue_BP/000/00/LP/000
. ssC
[] siue_spssssaz/Leiseors
[ esc
. ICAM1 BBS15*
D Blue_BP/700/54/LP/665/5
B aoirecyr
E Overlay
Save Filters Set Text Color White Reset ﬁ

Blended Overlay
Transparent Overlay
O solid Overlay

IXETON Construct overlay with solid layers for each channel in orde
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Image filters tool preview

To help visualize the different types of overlays and how they are composed, the Image Filters Tool can be

opened to display a preview of artificial channel images composed of overlapping rectangles for each

channel.

To open the image filters preview tool, press the [Shift] key and double-click on an image in the image wall.

Using the image filters preview tool, you can select or clear channels and set their colors to illustrate how
pixel colors are blended, how transparent layers are overlaid, or how solid layers are composed.

The following images are examples of the image filters preview tool with a single channel with the same

color selections and with differing overlay variations:

Channel: LightLoss (Blue) CYed Channel: LightLoss (Blue)
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‘Show Overlay
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B oo o
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[ e serroossansressrs
W oo
[®] overar

Save iers SetTex Color Whie

O Blended Overlay
Transparent Overlay
Solid Overlay.

Saving filters sets

Once you have added the image filters and composed the Overlay channel, you can save these settings with

‘Show Overlay
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W s
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a name as a filters set to your workspace by clicking on the Save Filters button. You can overwrite existing

filters sets, or create a new filters set by adjusting the channel and filter settings and entering a new name.

Restoring filters sets

To restore the tool to a previously saved filters set, choose an existing filters set from the drop-down menu.
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Resetting filters sets

If you want to start by creating a new filter set, use the Reset button to remove all filters and colors from all

channels.
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Note: When the first BD_CellView_Lens node is created for a sample with image files, the plugin will

automatically create a filters set named ‘Auto-Color Smoothed’ to use as a starting point for your custom

Filters Set.

Image filters menu bar

The image filters window includes a menu that allows you to perform perform certain key functions.

Note: Depending on your workstation's Operating System (Mac® or Windows®), the location of the menu
bar will vary. For a Mac® system, the menu bar displays at the top-left corner of your screen detached from
the images browser. For Windows®, it displays attached to the images browser and at the top-left corner of

the images browser window.

The images browser menu bar consists of the following items:

No.

Menu bar component

What you can do

1

Edit

Edit View Operations

Undo (Disable SSC (Imaging))
Redo (Add Sharpen to LightLoss (Imaging))

Allows you to undo or redo the last action you performed on the image filters

window.

The exact name of the last actions you performed is displayed next to Undo
and Redo depending on the order in which you performed them.

View

View Operations
Increase Image Size
Decrease Image Size

Hide Disabled Channels

Set Mouseover Scale

Allows you to:

» Increase or decrease the image size by clicking the buttons or by clicking
the corresponding shortcut keys (+ or -).

» Hide the disabled (not selected) channels

o Set the mouse-over scale for the plots
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No.

Menu bar component

What you can do

Operations

v Operations

Load Filters From File

Save Filters To File

Save Filters with Name

Reset Filters to Default
v Set Text Color White

Use Solid Overlays

Apply Filters

Allows you to:

o Load filter sets from file

o Save filter sets to file

o Save filter sets with name
o Reset filters to default

o Set text color to white (selected by default)

o Use solid overlays
o Apply filter sets
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Using the Event to image plot functionality

While viewing the images for a cell population in the images browser, you can open a Flow]o™ graph
window for that population to show a 2 dimensional (2D) plot, where individual cell images are displayed as
you move the mouse over the dots in the graph area.

Note: For an index sort experiment, only index sort cell images are displayed.

Click the Event to image plot button to use a graph window that is already open for the population
selected in FlowJo™. If a graph window is not already open, a new graph window opens.

- oo
® rws O Channels View O Wall View +-@ Srless Close all Viewers
® coumns (O Show Event Numbers Center Images || AutoFit Image Show Main Image Channels O x 2 x1
& erevinext [ £ sort Ascending Event # v Random images

You can also use this feature by navigating to the images browser menu bar and by clicking Tools > Open
2D Plot with MouseOver. See Images browser menu bar (page 25).

Tools  Prefs
Take Snapshot for Layout Editor Ctrl+L
Make Image Files Gate
Run Slideshow Ctrl+5

Concatenate Samples with Images

Open Image Filters Tool Ctrl+l
Open Index Sort Plate Viewer Ctrl+P

Open Event Te Image File Mapping Dialog Ctrl+E

IOpen 2D Plot with MouseOver I Ctrl+2

As the plugin retrieves information for the image plot, graph window displays a yellow border.
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On moving the mouse into the graph areq, the border turns green indicating the mouse-over feature is
working.
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You can change the x or y axis parameters and the plugin updates to continue with the mouse-over feature.

In the image above, note that only one image is shown, although there may be many cells at that location
in the plot. In addition to showing a cell image using your mouse, you can also show the location of any cell
that is displayed in the image wall of the Images Browser by clicking on the image in the image wall.
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Using the Snapshot to layout functionality

If you want to take pictures of the cell images that are displaying in the Images Browser for use in a report
for publication, you can use the Snapshot to layout button in the Image display control panel.

Click the Snapshot to layout button to capture the cell images that are visible in the Wall View or Channels
View, and automatically places them in Flow]o™'s layout editor.

® rws (O Channels View  © Wall View = |_ T Close all Viewers
® coumns (O Show Event Numbers Center Images AUtoFit Image Show Main Image Channels ) x 2 il
& previnext [ Sort Ascending Event # v Random images

You can also use this feature by navigating to the images browser menu bar and by clicking Tools > Take
Snapshot for Layout Editor. See Images browser menu bar (page 25).

Tools  Prefs

Take Snapshot for Layout Editor Ctrl+L

Make Image Files Gate
Run Slideshow Ctrl+5

Concatenate Samples with Images

Open Image Filters Tool Ctrl+|
Open Index Sort Plate Viewer Ctrl+P
Open Event To Image File Mapping Dialeg Ctrl+E
Open 20 Plot with MouseOwver Ctrl+2

The plugin will create a new layout with the population’'s name or use an existing layout with that name.
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If you want to capture larger images from the image wall (consisting of multiple images), select an image
on the image wall and then press the [Shift] key while clicking the Snapshot to layout button to include the
other images on the image wall as necessary.
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Troubleshooting

This chapter covers the following topic:

¢ Troubleshooting the BD CellView™ Lens plugin (page 50)
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Troubleshooting the BD CellView™ Lens plugin

Observation

Possible cause

Recommended solution

Images are not loading for index
sort file.

The Use numerical subfolders
checkbox is checked, but the
image files are stored in one
folder

Check the folder structure where the image
files are stored and select the 'Use numerical
subfolders’ checkbox accordingly

The index sort CSV file, FCS data
file, and images folder are not
found together in the same
parent folder

Move or copy the index sort CSV file, FCS
data file, and images folder so that they are
all contained in the same folder, ideally with
no other files or folders

Image file names contain
characters that corrupt the file
path

Check the names of the image files for the '/’
(slash) character. If found rename or re-
export the files to omit the '/’ (slash)
character

Images folder is incorrect

Confirm if the images folder is correct and if
necessary, change the folder by clicking 'Set
Folder' in the Event Number to File Name
Mapping dialog

The user does not have read
permission for the image files

Confirm if all the image files have the correct
permissions to be accessed by the user and
the application.

The index sort CSV file has
incorrect format or is missing
information

Inspect the index sort CSV file and confirm it
contains columns for ‘Well', 'Event’, 'Sort
Population’, 'EventIndex’

Background is observed on
overlay images which is not
present on individual channels
images.

One or more channels contains
‘noisy’ pixel values that vary over
the entire image

Use the Image Filters Tool to inspect
individual channels for noisy data, determine
if channel can be disabled.

Adjust the Gamma filter value for channels
with noisy data.

Use the Transparent or Solid Overlay options.
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