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About This Guide

This manual describes how to use the Cytometer Setup and Tracking features in
BD FACSDiva™ software. Before using this manual, make sure you are familiar
with general cytometer functions, as described in the cytometer manual.

The BD Cytometer Setup and Tracking Application Guide assumes that you have
a working knowledge of basic Microsoft® Windows® operation. If you are not
familiar with the Windows operating system, refer to the documentation
provided with your computer.

Documentation

The following online documentation is available to help you learn how to use the
cytometer setup and tracking features.

The BD Cytometer Setup and Tracking Application Guide is available as a
PDF that can be opened, searched, and printed using Adobe® Acrobat®
Reader. To access the PDFE, choose Start > Programs > BD FACSDiva
software.

The online help system contains the BD FACSDiva Software Reference
Manual, the Cytometer Setup and Tracking Application Guide, and your
cytometer manual. The online help contains all information from the
manuals, enhanced with full text search to make it easier to find what you
are looking for. The online help opens in a separate window so you can
access the documentation while working in the software. To access the
online help system, choose Help > Online Help within BD FACSDiva
software.

For online customer training on the Cytometer Setup and Tracking
features, choose Help > Online Training.
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Conventions

The following tables list conventions used throughout this manual. Table 1 lists
symbols that are used to alert you to a potential hazard. Text and keyboard
conventions are shown in Table 2.

Table 1 Hazard symbols?

Symbol Meaning

Caution: hazard or unsafe practice that could result in material damage, data
A loss, minor or severe injury, or death

a. Although these symbols appear in color on the cytometer, they are in black and white throughout this applica-
tion guide; their meaning remains unchanged.

Table 2 Text and keyboard conventions

Convention Use

M Tip Highlights features or hints that can save time and prevent
difficulties

NOTICE Describes important features or instructions

Italics Italics are used to highlight book titles and new or unfamiliar

terms on their first appearance in the text.

> The arrow indicates a menu choice. For example, “choose
File > Print” means to choose Print from the File menu.

Ctrl-X When used with key names, a dash means to press two keys
simultaneously. For example, Ctrl-P means to hold down the
Control key while pressing the letter p.

viii ~ BD Cytometer Setup and Tracking Application Guide



Technical Assistance

For technical questions or assistance in solving a problem:

In BD FACSDiva software, choose Help > Online Help. Locate and read
topics specific to the operation you are performing.

In BD FACSDiva software, choose Help > Online Training.

Choose Start > Programs > BD FACSDiva software to access the Cytometer
Setup and Tracking PDF and look in the Troubleshooting section.

If additional assistance is required, contact your local BD Biosciences technical
support representative or supplier.

When contacting BD Biosciences, have the following information available:

Product name, part number, and serial number; software version and
computer system specifications

Any error messages
Details of recent cytometer performance

Log file for Cytometer Setup and Tracking (do not alter anything in the Log
file)

BD Biosciences might also request the console.log and LogFile.xml files located
in C:\Program Files\BD FACSDiva Software\CST\log, as well as your exported
experiment file.

For cytometer support from within the US, call (877) 232-8995.

For support from within Canada, call (888) 259-0187.

Customers outside the US and Canada should contact their local BD
representative or distributor.

About This Guide ix



Limitations

¢ The Cytometer Setup and Tracking module and BD Cytometer Setup and
Tracking beads are for Research Use Only (RUO). Not for use in diagnostic
or therapeutic procedures.

¢ Cytometer Setup and Tracking does not support cytometers with neutral
density filters installed that are 2.0 or greater. BD recommends using a
neutral density filter of 1.0.

¢ The amount of time required to complete a baseline definition or cytometer
performance check is dependent on the cytometer configuration, fluidics,
and performance.

¢ To normalize a new lot of Cytometer Setup and Tracking beads to an
existing lot, you must run Reset Target Values using the existing lot and the
new lot. Verify that you reserve a large enough volume of the existing lot of
Cytometer Setup and Tracking beads to run Reset Target Values.

¢  When Cytometer Setup and Tracking beads are manufactured, a lot-specific
file is created that contains bead lot information. This bead lot information
is used to characterize your cytometer and to normalize one bead lot to
another when switching bead lots. Qr and Br values generated while
defining baseline are calculated using the bead lot information in the lot-
specific file. When generated on BD cytometers with standard
configurations (lasers, mirrors, and filters), the Qr and Br values can be
used for comparison to other parameters and for tracking. Refer to the
appropriate cytometer reference manual for information on standard
configurations.

A BD recommends using the Qr and Br values generated with non-standard
configurations for tracking only. Do not use the Qr and Br values for
comparison to other parameters.

®  You can import configurations only from the same cytometer model.

X BD Cytometer Setup and Tracking Application Guide



You cannot import a configuration into the Cytometer Configuration
window that has the same name as an existing configuration. To import the
configuration, you must first rename it.

Before you export a configuration, copy and rename it.

Do not start the Cytometer Setup and Tracking module until BD FACSDiva
software finishes starting. If you do, a message indicating the cytometer is
not connected appears when you select the Set Configuration button in the
Cytometer Configuration window.

Cytometer settings from the catalog or an experiment cannot be shared if
they are associated with different configurations. If you use cytometer
settings in an experiment that are associated with a different configuration,
the following functions are blocked and an error message appears: 1) Copy/
paste tube, specimen, or plate with cytometer settings, 2) Copy/paste
cytometer settings, 3) Apply cytometer settings from the catalog, and 4)
Import cytometer settings.

Experiment functionality varies depending on the experiment template it
was created from.

- New experiments created from the Blank Experiment or Blank
Experiment with Tube template have the following functionality:

- Current CST settings are automatically applied
- Application Settings menu is accessible

- New experiments without specimen- or tube-level cytometer settings
that are created from any other experiment template have the following
functionality:
- Current CST settings are not automatically applied
- The Application Settings menu is not accessible until you right-

click the experiment level cytometer settings and choose Apply
Current CST Settings.

About This Guide xi
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Introduction

The following topics are covered in this chapter:
e Overview on page 14

¢ Cytometer Setup and Tracking Workflow Overview on page 16
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Overview

14

The Cytometer Setup and Tracking features in BD FACSDiva v6.0 software,
when used with BD Cytometer Setup and Tracking beads, allow you to

reproducibly set up the BD FACSCanto™, BD FACSAria™, and BD™ LSR 11
flow cytometer platforms. With Cytometer Setup and Tracking you can:

¢ Define cytometer baseline performance
e Track cytometer performance

e Establish and automatically update application-specific settings

How it Works

The Cytometer Setup and Tracking features in BD FACSDiva software are used
to define the baseline performance of your cytometer. You perform setup for each
cytometer configuration by running BD Cytometer Setup and Tracking beads.
Median fluorescence intensity (MFI) and percent robust CV (%rCV) are
measured for each bead intensity in all fluorescence detectors. Software
algorithms differentiate the fluorescence signal from each bead type based on size
and fluorescence intensity in each detector. Linearity, detector efficiency (Qr),
optical background (Br), electronic noise, and laser delays are all evaluated. PMT
voltages are then adjusted to maximize population resolution in each detector.

Once baseline measurements are defined, the beads are used to run performance
checks to measure variation from those baseline measurements. Laser delays,
area scaling factors, and PMT voltages are adjusted. User-defined application
settings are updated to the new performance check values.

Baseline and Performance Check reports are automatically created and contain
all performance measurements determined by the Cytometer Setup and Tracking
process. Performance check values are plotted on Levey-Jennings charts, allowing
you to track cytometer performance and spot trends.

BD Cytometer Setup and Tracking Application Guide



Benefits

The Cytometer Setup and Tracking features generate consistent settings for your
experiments. Using Cytometer Setup and Tracking provides you with better
resolution of dim populations, fewer compensation artifacts, and reproducible
data. By tracking your cytometer’s performance, you can monitor performance
trends. The flexible features allow you to use any number of lasers and detectors,
create custom configurations using pre-defined or custom parameters, filters, and
mirrors, and create application-specific settings for all of your experiments.

Before Getting Started

Before you can use the Cytometer Setup and Tracking features, a user with
administrator privileges (usually the lab manager or supervisor) must perform
some initial setup tasks. See Administrative Tasks on page 29 for instructions on
performing initial setup of the software. It is best if your lab has only one
administrator who sets up and maintains all user accounts. Refer to the

BD FACSDiva Software Reference Manual for information on administering
accounts. See the next section for an overview of the Cytometer Setup and
Tracking workflow.

Chapter 1: Introduction 15



Cytometer Setup and Tracking Workflow Overview

The following table shows tasks that can be performed with the Cytometer Setup
and Tracking features and page references to task instructions. Tasks are
separated into those performed by the administrator and those performed by all
users.

All Users

1 Start BD FACSDiva software v6.0.

2 Choose Cytometer > CST.

Administrator (As Needed)

1 Import bead lot information. See page 30.

2 Create custom configurations. See page 40.

3 Define baseline values for configurations. See page 48.
4 Reset target values for new bead lots. See page 65.

All Users (Daily or per Experiment)

1 Check configuration. If appropriate, go to step 3; if not, go to step 2.

2 Select a configuration. See page 45.

3 Check baseline status. If defined, go to step 3; if not, go to step 4.

4 Ask administrator to define baseline. See page 49.

5 Check performance status. If not expired, go to step 7; if expired, go to step 6.
6 Run a performance check. See page 91.

7 Exit Cytometer Setup and Tracking.

8 In the BD FACSDiva workspace, do one of the following to an existing

experiment:

e Create or apply application settings (page 98).

e Apply current CST settings (page 104).

16  BD Cytometer Setup and Tracking Application Guide



2

Software Windows and Toolbars

The following topics are covered in this chapter:

Cytometer Setup and Tracking Workspace on page 18
Menu Bar on page 19

Workspace Tabs on page 19

System Summary on page 24

Setup Control on page 25

Status on page 26

17



Cytometer Setup and Tracking Workspace

18

From BD FACSDiva software, access the cytometer setup and tracking features
by choosing Cytometer > CST. The Cytometer Setup and Tracking workspace
appears. Access most Cytometer Setup and Tracking functions from either the
menu bar or the workspace tabs.

Figure 2-1 Cytometer Setup and Tracking workspace (when first opened)

) Cytometer, Setup and Tracking

File  Cytometer Tools

@jetuu |Reports | Performance Tracking

System Summary: Requires Attention!

Load a carousel with the bead tubes and click Run buttan to
start setup.

) Charatterize: |Check Performance -
Cytometer Configuration: 2 laser, 6-color {4-2) {BD default)
Lot 1D 6341 o
[[JLoad Tube Manually
- B3 Cutometer Baseline: Mo Cytometer Baseling is available For current configuration and bead ok,
Cytometer Configuration: 2-laser, -color (4-2) (BD default)
9 Cytometer Performance: Mo Cytometer Performance is available for current configuration and bead lot. 6 Select Configuration

Setup Beads

Lot [sE34 v
Froduct CST Setup Beads

Fart I 583391

Expiration Date:  10-10-2007

Parameter value

Shukdown Salution oK
Cleaning Solution oK
Vacuum oK
Float Switch oK
Purip oK
Waste Tank oK
FACSFlow Pressure 45
FACSFlow Level 55
Sample Pressure 81

© Connected

@ Menu Bar—See page 19. @ Setup Control—See page 25.

Workspace Tabs—See
@ page 19. @ Status—See page 26.

System Summary—See Status Bar—See the following
@ page 24. @ Notice and page 27.
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NOTICE When you choose Cytometer > CST, the cytometer disconnects from the
BD FACSDiva interface and connects to the Cytometer Setup and Tracking
interface. The following message appears on the BD FACSDiva status bar at the
bottom left corner of the screen [eo Facsiva software isin CT mods, net accepting user inp,

If you click in the BD FACSDiva workspace while the Cytometer Setup and
Tracking interface is loading, the Cytometer Setup and Tracking workspace will
appear behind the BD FACSDiva workspace. If the Cytometer Setup and
Tracking workspace does not appear within a few seconds, check the Windows
task bar and open the workspace from there.

Menu Bar

The menu bar contains the menus shown in Figure 2-2. Choose a menu
command to perform the corresponding task. When keyboard shortcuts are
available, they are listed next to the command.

Figure 2-2 Cytometer Setup and Tracking menus

Expott... Cykometer Configuration, .. F3 Bead Lots. ..

Print Presiew. .. Lasers... Preferences...

Prink...  Ctrl+P Specifications. .

Exit Performance Tracking Preferences. ..

Workspace Tabs

The workspace tabs are separate work areas in the Cytometer Setup and
Tracking workspace. Click a tab to view its contents. See the following sections
for a brief overview of each tab.

Setup

The Setup tab appears when you open the Cytometer Setup and Tracking
workspace.

Chapter 2: Software Windows and Toolbars 19



Reports

View Setup reports in the Reports tab browser (see Figure 2-3). Reports are
organized by configuration (@). The Cytometer Baseline report is listed first
(é). To view, click the report in the browser. The report is displayed in the
window next to the browser. Cytometer Performance reports (@) are listed
under the Cytometer Baseline report and are stored in folders organized by year
(@) and month (@). Click the (+/-) icons to open and close each folder. If data
for more than one bead lot exists, the Baseline Definition (Reset Target Values)
report (@) for each new lot is listed as well.

Figure 2-3 Reports tab browser

File Cytometer Tools

Setup | Reports | perfarmance Tracking

Bead Lot

65341

H: April
(Lo | Cytometer Performance 04 - 07:18PM | 68341 )——@
Hig8 | 70-35-Medium
(—E| @ | Cyhometer Baseline Apr 04, 2007 - 05:29 PM 65341 )—@
=g 2007

= Ap
& | Cyhometer Performance 04 - 05:37 PM | 68341
& | Cyhometer Performance 12 - 12:44 PM | 68341
'] Cytometer Performance 12 - 01:49 PM | 68341
(E! ¥ Cytometer Baseline (Reset Target Values) Feb 21, 68341 )

L

GF | 70-70-High

M Tip Use the Reports view to quickly check whether a baseline has been defined,
or a performance check was completed, for a specific configuration.

@ Configuration name

@ Cytometer Baseline report

@ Folder named with the year the performance check was run
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®

Folder named with the month the performance check was run

®

Cytometer Performance report

©

Cytometer Baseline with target values reset

Icons under the Reports tab indicate the status of each setup. See Table 2-1 to
view status icons and their meaning.

Table 2-1 Reports view icons

Status Icons Meaning Organizational Icons | Meaning
Passed == Monthly folder
& & Y
Failed Yearly folder
b = Y
] Some values out of
2 recommended Other Icons Meaning
ranges
oo Configuration
o &

Chapter 2: Software Windows and Toolbars
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Figure 2-4 Example Reports tab browser and Cytometer Performance report

Loyl i

Satup | Reports |Performance Tradkr
| Setup Bead Lat
s ®laser, Beookor §4:2:2) (BO defauk) |

| Cytometer Baselne Ape 13, 2007 - 04... 63341
S |Cytometer Baselne fpr 13, 2007 - 04... | 63341

=R 07

& Cytometer Performance 1,.. 63341
& Cytometer Performance 1. 68341

Cylometer Performance Report

FACSCantoll
FACSCantoll

Setup Heads
Bead Product: €57 Setup Beads,  Fart #: 68335]
Lot ID: GE4L, Expiation Dste:  10/10/2007
Besd Lot Information:  Available

Scftvan

Oote: o
Citemetes Beselne:
BIF: [

Detector Setings
Il el Kl = ol e e
Bl FsC FSC 150000 150614 0 23 150263 2.16
£ F S50 150000 143553 L 254 146156 )
Bl E FIic 26507 570 3 2.3 [ 068
Bie o 3 04 34891 z 186 1328 103
B | PorCP-Cy5 5 63255 62860 ] 325 2 126
B A FECyT 57030 57679 1 565 2183 2244
Red c wPC 69112 63011 -z 224 2567 i
Rad A APC-CyT aze4 2346 [l 354 3sa1 8.53
Vel [ Foctic Bue 1924 Vet 3 14 1304 55
iolet: a AmCyan 70042 TI4ES5 1 1.64 2965 4.9
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Performance Tracking

The Performance Tracking tab is where you choose which performance values
you want to display and view Levey-Jennings charts of the data (Figure 2-5). You
can choose to view up to 20 criteria at one time. Performance values can include
PMT voltages, optical background (Br), fluorescence detection efficiency (Qr),
and %robust CVs for beads.

Figure 2-5 Performance tracking selection and Levey-Jennings charts

Setup || Reports Performance Tracking FITC Detector Voltage

—e lorgE341

s
Cytometer Configuration:
| Flager, B-color (4-2-2] [ED default] A4 | e
Shiow Criteria
= Wolkage s
FsC . —
2
e N /\/—‘
Pacific Blue \\-/
AmCyan
52
FITC
FE
v -Cy5. _— 5 5 Ny R~y 5 Ry Ry
PerCP-CyS.5 e
PE-Cy7 R T R L
APC

APC-Cy7

1+

=]

Br Factar

=]

Bright Bead Actual Target Value
Bright Bead %:Robust Cy

Mid Bead Median Value

Mid Bead %Robust Cy

Dim Bead Median Yalue

Dim Bead %Robust CY

Laser Delay Trigger on FSC

B EH BB BB E

Laser Delay Trigger on Fluorescence Channel

=]

Lasers
Fluidics

=]
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System Summary

The System Summary under the Setup tab displays the cytometer setup status.

System Summary: 0K

Cytometer Configuralion: 2-laser, f-colcr (4-2) (BD default)
Lat 1D: 65345
ﬂ Cytometer Bazeline: January 31, 2007 1::20 PM
ﬂ Cutometer Performance: January 31, 2007 1::30 PM

1’-] Cutometer Performarce Results: Passzd

If any of the System Summary information is displayed in red, see the
recommendations in the following table.

Name Description

System Summary Overall status of the system indicates:

OK—Baseline and performance check passed
without warnings.

Requires Attention—investigate baseline or
performance check:

e Were baseline and performance check run?
¢ Have baseline or performance check expired?
* Does baseline display warnings?

® Has performance check failed or does it
display warnings?

Cytometer Configuration Current cytometer configuration

Lot ID Bead lot ID number

BD Cytometer Setup and Tracking Application Guide




Cytometer Baseline Status indicator? icon and date of last cytometer
baseline definition.

If this message is displayed, review the report to
troubleshoot issues, then continue.

4] Cytameter Baseline (Completed with warnings) March 22, 2007 04:23 PM

Cytometer Performance Status indicator icon and date of last Cytometer
Performance check.

If this message is displayed, review the report to
troubleshoot issues, then continue.

4] Cytometer Performance: {Completed with warnings) March 13, 2007 04:23 PM

If this message is displayed, troubleshoot and
resolve possible issues. If you cannot resolve the
problem, assess whether your experiment will
be impacted if you continue.

ﬁ Cytometer Performance: {Failed) March 29, 2007 10:00 AM

Cytometer Performance Results Status indicator icon and results of last
cytometer performance check. Indicates either
Passed or Failed. If Failed, refer to Performance
Check Troubleshooting on page 115.

a. For status indicator meaning, see Table 2-1 on page 21.

Setup Control

In the Setup Control window under the Setup tab, you choose which
characterization to run. Choose from Define Baseline, Check Performance, or
Reset Target Values.

Use the Setup Beads section of the Setup Control window to choose whether to

load tubes manually, view the current cytometer configuration, access the
Cytometer Configuration window, or choose which lot of setup beads to use.
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Figure 2-6 Setup Control

[Load Tube Manually

Cybometer Configuration: 2-laser, 6-color (4-2) (BD defa...

_g‘} Select Configuration

Setup Beads

Lok I 65345 w
Froduct: ST Setup Beads
Part #: 683391

Ewxpiration Date:  08-21-2008

Status

Monitor status of various parameters in the read-only Status window. The
parameters shown depend on which cytometer is connected.

Parameter Yalue

Blue Laser Current 1.57
Blue Laser Power 20,02
Red Laser Power 27.19
Float Switch Ok
Cleaning Solution OF
Shutdown Solution Ok
Sample Pressure 8.1
FACSFlow Pressure 4.5
FACSFlow Level 55
‘Washe Tank 45
Purnp Ok
Wacuum Ok

NOTICE  Values displayed in red indicate a problem. For more details, refer to
your cytometer user’s guide.
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Status Bar

The Status Bar in the lower right corner of the Cytometer Setup and Tracking
workspace indicates the connection status of the cytometer. The cytometer can be
in any of the following states.

Table 2-2 Status bar icons

Cytometer State Icon
Connecting O Connecting. ..
Connected © Connected
Disconnected

@ Disconnected

NOTICE When you choose Cytometer > View Configurations or Performance
Tracking (LJ) from the BD FACSDiva workspace, the cytometer remains
disconnected. Only when you choose Cytometer > CST does the cytometer
connect to the Cytometer Setup and Tracking interface.
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3

Administrative Tasks

Before you can use the Cytometer Setup and Tracking features, a user with
administrator privileges (usually the lab manager or supervisor) must perform
some initial setup tasks. It is best if your lab has only one administrator who
performs these tasks.

The following topics are covered in this chapter:

Bead Lot Information on page 30

Cytometer Configurations on page 36
Baseline Definition on page 48

Reset Target Values on page 65

Preferences on page 73

Specifications on page 79

Performance Tracking Preferences on page 80

Results Files on page 85
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Bead Lot Information

When Cytometer Setup and Tracking beads are manufactured, a lot-specific file is
created that contains bead lot information. This bead lot information is used to
characterize your cytometer and to normalize one bead lot to another when
switching bead lots. Qr and Br values generated while defining a baseline are
calculated using the bead lot information in the lot-specific file. When generated
on BD cytometers with standard configurations (lasers, mirrors, and filters), the
Qr and Br values can be used for comparison to other parameters and for
tracking. Refer to the appropriate cytometer reference manual for information on
standard configurations.

A BD recommends using the Qr and Br values generated with non-standard
configurations for tracking only. Do not use the Qr and Br values for
comparison to other parameters.

When BD FACSDiva software was loaded on your workstation, bead lot
information for the current lot of Cytometer Setup and Tracking beads was
automatically copied to the software folder. Before running setup, check whether

this bead lot matches the lot of Cytometer Setup and Tracking beads you are
using. For how to view bead lot information, see Figure 3-1 on page 32.

Verifying and Importing Bead Lot Information

1 Login to BD FACSDiva software as an administrator.
2 Choose Cytometer > CST.

3 In the Cytometer Setup and Tracking workspace, choose Tools > Bead Lots
and do one of the following:

®  Verify that the Setup Beads tab is displayed, the bead lot you are using

is selected, and bead part number, lot ID, and expiration date appear in
the appropriate fields. Go to step 8 on page 33.

30  BD Cytometer Setup and Tracking Application Guide



e If your bead lot does not appear in the Lot IDs list, go to step 4.

NOTICE The lot ID number is located on the Cytometer Setup and
Tracking beads vial.

In the Bead Lots dialog, click Import.

An Open dialog to the Bead Lots folder appears.

NOTICE If the bead lot already exists in the Setup Beads section of the
Setup Control window, a warning message appears. If you import the same
bead lot information over the information for a currently existing bead lot,
BD recommends rerunning the baseline definition.

If you cannot locate a lot-specific file for your bead lot, go to Downloading
a Lot-Specific File on page 33.

Select the bead lot file (ending in .bls). Click Open.

The bead lot information is automatically entered.

Chapter 3: Administrative Tasks 31



7 (Optional) To view the bead lot information, click the Beads Info tab in the
Bead Lots dialog. Select the appropriate bead lot from the Lot ID field.

Figure 3-1 Bead Lots dialog

-

—
Bead Lots E
Setup Beads | Beads Info |

o (2707 [v]
EBEREE] | g FIuIQrt;isncs;cnce BridhtEead Lyﬁ?:%aotci\;?es &
Leear E}::g;ebic;ncc\? flter/iney %:Robust C¥ Diff Fé:%rgsuc:itnsc)e Fluorescence
(Bright-Iid}) (ABD units)
Elue 6,00 7E0/60 35.02 58,635 251
69540 13.53 158,387 BEG
67520 13.53 158,387 BEG |
&70LP 13.53 158,387 BEG i
66020 85,34 70,151 352
616/23 0.63 139,512 1,751
610/20 0.63 139,512 1,751
58542 1.64 23,549 195
57526 1.64 23,549 195 |
57626 1.64 23,549 195
530430 2,07 106,697 1,137
Red &.00 7a0/50 35,50 1,170,684 3,515
730/45 37,67 1,252,403 3,782
71zi71 37,67 1,252,403 3,782
685,35 16,74 1,165,854 3,782
&60/20 17.47 115,201 415 [
Prink ] [ Expork ] Irnpork 84
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8 (Optional) To print the setup beads information, click Print.

CST Bead Lot

Date:
Software:

05/22/2007 05:42 PM

BD FACEDva 6.0

Lot ID 22707

Bead Product:  CST Setup Beads  Part Mumber: 683391
Expiration Date:  02/27/2008
Bead Lot Information
Bright Bead Intrinsic Bright Bead MNegative
Laser Fluorescence Filter /Mirror Fluorescence Fluorescence Lymphocytes
%oRobust C¥ %oRobust C¥ Diff {ABD units) Fluorescence
{Bright-Mid} {ABD units)
Elue 6,00 7E0/60 35.02 58,635 251
69540 13.53 158,387 [
67520 13.53 158,387 [
&70LP 13.53 158,387 [
66020 85,34 70,151 352
616/23 0.63 139,512 1,251
610/20 0.63 139,512 1,251

Downloading a Lot-Specific File

To obtain a lot-specific file for your current lot of Cytometer Setup and Tracking

beads, do the following:

1 Go to bdbiosciences.com/CSandT.

2 Download the file to your workstation or appropriate transport medium,
and then save the file to C:\Program Files\BD FACSDiva
Software\CST\Bead Lot.

3 Follow steps 4 through 8 in Verifying and Importing Bead Lot Information,

starting on page 30.
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Entering a Bead Lot ID Manually

To fully utilize the Cytometer Setup and Tracking features, it is necessary to
import the lot-specific file with bead lot information for your beads. If you are
using a non-standard configuration on your cytometer or will not be using the
tracking features, you can enter the bead lot ID manually.

The lot ID number is located on the Cytometer Setup and Tracking beads vial.
1 Choose Cytometer > CST.
2 Inthe Cytometer Setup and Tracking workspace, choose Tools > Bead Lots.
3 Click New.

The software adds a line of zeros to the Lot IDs list.

Setup Beads |Beads Info

Lat IDs
Ea341 Bead Product:

looogp |
ST Setup Beads

Part #:

Lat ID:

ooooo |

Expiration Date:

[10-13-2007 v

Mo information is available for this bead ok,
Flease contact BD support,

[ Mew ][ Delete ]

[ Prink ][ Expork ][ Irnpork ] Ok ][ Cancel
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Notice the message (circled on the right) indicating that bead lot
information is not available for the new lot.

4 1In the corresponding fields, enter the 6-digit part number and the 5-digit lot
ID number for the beads.

5 Click the check mark at the right of the Expiration Date field and choose
the date from the calendar that is shown.

6 (Optional) Click Print to print the setup beads information.

7 Click OK to save the lot information.

Deleting Bead Lots and Lot Information

BD does not recommend deleting bead lots and lot information. If you delete a
bead lot and its lot information, you can no longer run a baseline or update
performance check trending data for that lot.

1 To delete bead lot information, click the bead lot in the Bead ID list, and
click Delete.

2 Click Yes in the confirmation dialog.

Exporting Bead Lot Information

To export bead lot information (eg, from one networked workstation to another)
do the following:

1 In the Cytometer Setup and Tracking workspace, choose Tools > Bead Lots.
2 Under the Setup Beads tab, click Export.
The Export Bead Lots dialog appears.

3 Navigate to and click the folder of choice. Click Save.
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Cytometer Configurations

36

The physical configuration of a cytometer is the combination of lasers, detector
arrays, filters, and dichroic mirrors inside the cytometer. BD FACSDiva software
refers to this as the base configuration. Before you can begin using the Cytometer
Setup and Tracking features, a configuration matching your cytometer must be
created within the software. This is typically done by the BD Biosciences field
service engineer during installation. This base configuration serves as the
template from which custom configurations can be created.

Only users with administrative access can create, modify, or delete custom
configurations. Custom configurations can be created for the different filter,
mirror, and fluorophore combinations used in your lab. Custom configurations
can also include other information (eg, cytometer-specific information,
comments, etc). Any user can then set the appropriate configuration for a
particular experiment. Once a configuration is set, it is listed as the current
configuration (circled at the top right in Figure 3-2 on page 37) in the Cytometer
Configuration window.

NOTICE When upgrading from a previous version of BD FACSDiva software
(v5.0.x or earlier), the base configuration is automatically set to what was used
previously minus filter and mirror information, which can then be added. (See
Appendix A for upgrade information and page 44 for assigning filters and
mirrors.) View additional configurations created in the previous version by
opening the Old Cytometer Configurations folder in the Configurations list. See
Figure 3-2 on page 37 for the location of the Old Cytometer Configurations
folder (circled at the left).
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Figure 3-2 BD default cytometer configuration for BD FACSCanto Il flow cytometer

Cytometer Configuration

Cytometer: BD FACSCanto Il
Cytometer Name: FACSCantoll
Serial Number: V96300034

Current Configuration:  3-laser, 8-color (4-2-2) (BD default)

Configurations ‘ParamEtErs Filters and Mirrors

| 3-laser, 8-color (4-2-2) (BD default)
1= 7| Base Configurations |

(=l 3-laser, 8-color (4-2-2) (BD default)
Old Cytometer Configurations

@] 422 04/13/07 ...
@] near uv 12/01/06 ...

\ @] Troubleshoot 0112107 4

=HE Custom Configurations
@] my configuration 04/13/07 ...

Blue Laser (488nm) FSC Red Laser (633nm})

01/02/07 ...

all |Blue | Red | vidlet

Window Extension (1s); 7,00

Set Configration | [ e | [ Export

Creating New Parameters, Filters, and Mirrors

Before creating a new configuration or editing an existing configuration, verify
that the necessary fluorophores, filters, and mirrors are defined under the
Parameters and Filters and Mirrors tabs. If they are not defined, you can create
custom parameters, filters, and mirrors.

Adding to the Parameters List

The parameter names assigned to each detector are the names that will appear
under the Parameters tab in the Cytometer Inspector or Cytometer window. All
available parameter names are listed under the Parameters tab of the Cytometer
Configuration window.
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To add new parameter names to the list, perform the following steps:
1 Login to BD FACSDiva software as an administrator.
2 Choose Cytometer > View Configurations.
3 Click the Parameters tab to open the Parameters list.
4

Click Add, enter the new parameter name, and click OK to close the
Cytometer Configuration window and save the changes.

Parameter names must be unique within the list and cannot include
commas or periods. Spaces at the beginning or end of the name are
automatically removed.

Configurations | Parameters |Filkers and Mirrars

highlight indicates

Parameters tab is open Hame

Marina Blue
Pacific Blue
PE
PE-Cy7
PerCP
PerCP-Cy5.5
PE-Texas Red
PI
Qdot
Qdot 525
Qdot 565
Qdot 585
Qdot 605
Qdot 655
u¥1
uyz
Yiolet1
enter new }» Yiolet2z
parameter —r#+

[ Add ][ Delete ]

NOTICE  You cannot add SSC to the Parameters list. See Setting SSC on
page 43.
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Adding to the Filters and Mirrors Lists

All available filters and mirrors are listed under the Filters and Mirrors tab of the

Cytometer Configuration window. To add new filters or mirrors to the lists,

perform the following steps:

1 Choose Cytometer > View Configurations, if necessary.

2 In the Cytometer Configuration window, click the Filters and Mirrors tab
to open both the Filters list and the Mirrors list.

Configurations || Parameters | Flters and Mirrors

Filters:

Pass Type

Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Long Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass
Band Pass

Wavelength

730/45
712/21
710/20
695/40
685/35
675/20
670
660,20
655/8
616/23
610,20
605/12
585/42
585/15
576/26
575/26
560,20
530/30
525/50
510,50
488/10
485/22
450,50
450/40
450,20
440,40
405/20 | v

Mirrors:

Pass Type

Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass
Long Pass

Add

‘Wavelength

750
740
735
710
b85
675
655
630
610
600
595
575
556
550
545
505
502
475

3 To add to either list, click Add, choose a pass type, enter the new

wavelength, and click OK to close the Cytometer Configuration window

and save the changes.
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Creating Custom Configurations

You can create a custom configuration by adding a new blank configuration to
the configuration list, or preferably by copying and editing an existing
configuration. To use a custom configuration in an experiment, a baseline must
be defined. See page 49 for instructions on defining a baseline.
Follow these steps to create a custom configuration.

1 Verify that you are logged in to the software as an administrator.

2 Choose Cytometer > View Configurations.

The Cytometer Configuration window appears (Figure 3-3).

Figure 3-3 Cytometer Configuration window

Cytometer Configuration [B[=1E3]

Cytometer: BD FACSCantoll Current Configuration:  2-laser, 6-color (4-2) (BD default)
Cytometer Name: FACS Cantoll
Serial Number: 1

Configurations tab —

| Configurations | Parameters | Fiters and Mirors

2-laser, 6-color (4-2) (BD default)
[= =7 Base Configurations

configuration list — 4 150 2 Jaser, b color (4-2) (8D default) 01]02107 12:00:00 P | Blue Laser (488nm) FSC Red Laser (633nm)

areen v

4l |Blue | Red

window Extension (us):  7.00

Set Configuration | [ Pt | [ Export

NOTICE By default, FSC is detected from the blue laser. If you need to
change this default, call your BD Biosciences service representative.
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3 Create a folder for your custom configurations.

Right-click the Base Configurations folder, choose New Folder, rename the
folder, and press Enter.

4 Add a custom configuration to the new folder.

e To add a new blank configuration, right-click the new folder, choose
New Configuration, rename the configuration, and then press Enter.
The following characters cannot be entered: \/: * ? “ < > |

A blank configuration appears in the Cytometer Configuration
window that includes the base configuration lasers, detector arrays,
FSC position, and active detectors.

¢ To edit an existing configuration, right-click a configuration in the
configuration list and choose Copy. Then right-click your custom
configurations folder and choose Paste. Rename the configuration and
press Enter.

5 In the configuration list, double-click the new configuration.
The My New Configuration window appears showing a graphical

representation of the detector arrays in your cytometer. The detector arrays
are arranged as either octagons or trigons. See Figure 3-4 on page 42.
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Figure 3-4 My New Configuration window

Octagon Trigon

My New Configuration 3 =)

Cytometer: BD FACSCanto Il
Cytometer Mame: FACSCantoll
Serial Number: 1

My New Configuration
Parameters:

Blue Laser|(488nm) FSC Red Laser{(633nm) Alexa Fluor 350 ~
Alexa Fluor 405

Alexa Fluor 430

arcon arc Alexa Fluor 488

Alexa Fluor 680

Alexa Fluor 700

PeICP-Cys-5 PE
PeICP.

APCCy?
Cascade Blue
CFP

CyChrome
DAPI

Hoechst
Hoechst 33258
Hoechst Blue
Hoechst Red
Indo-1 [Blue)
Indo-1 [Violet)
_Marina Blue ad

Filters: Hirrors:

780/60 A | | 755LP ~
730/45 || #90LP
712/ 740LP
710720 735LP
695740 7iop
685LP
B75LP
655LP

. 530LP
al [Blue | Red 10LP
’ s00LP
[ 5051 P

Window Extension (4l | 700 ] ok

556LP

The circles represent the different detectors. A gray circle indicates an
unavailable detector. You cannot add parameters to an unavailable
detector. A light blue circle indicates an available detector. You can assign
parameters from the Parameters list to any available detector. A dark blue
circle indicates SSC.

The outer set of rectangles (next to the circles) represents the filters. The
inner set of rectangles represents the mirrors. You can assign filters and
mirrors only if the detector for that filter or mirror is available (light blue).

NOTICE A configuration cannot be used in Cytometer Setup and Tracking
until each detector is fully configured with filters and mirrors. Also, there
must be at least one fluorescence parameter defined on each laser.
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To see the detector array in an enlarged view, click a laser tab (circled at
bottom left in Figure 3-4). Click the All tab to return to the default view.

e If you created a new blank configuration, the parameters, filters, and
mirrors will be blank. Assign the appropriate parameters, filters, and
mirrors to the configuration.

e If you copied an existing configuration, parameters, filters, and mirrors
are already assigned. Edit the assigned parameters, filters, and mirrors
as necessary.

NOTICE Some detectors might be unavailable, based on your cytometer’s
optics.

Setting SSC

An SSC parameter must be defined to run the Cytometer Setup and Tracking
features. When your cytometer was installed, a default configuration was
created. When creating new configurations, refer to this configuration for the
correct SSC detector assignment.

1 To set SSC, right-click the appropriate detector. Example of SSC detector

The position of SSC is based on your detector
array. Refer to your cytometer manual for more
information.

Delete Filker

Delete Al

2 Choose Set Side Scatter from the menu. | :
Set Side Scatter |

— @

M Tip  Once SSC is set, the detector is locked. To unlock the detector, delete
the parameter.
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Assigning Parameters, Filters, and Mirrors

1 To apply a parameter, filter, or mirror to the configuration, drag the one
you want from its respective list onto the appropriate graphical
representation of the detector, filter, or mirror. If a parameter, filter, or
mirror is already assigned, the existing one is overwritten by the added one.

®  Assign the parameters—To add multiple contiguous parameters, Shift-
click the parameter names and drag them onto the appropriate
detector. To add multiple noncontiguous parameters, Ctrl-click the
parameter names and drag them onto the appropriate detector.
Parameter names are listed in alphabetical order. To change a
parameter, drag the appropriate parameter from the Parameters list to
the available detector.

®  Assign the filters—Drag the filter name from the Filters list onto the
appropriate outer rectangle for that detector.

®  Assign the mirrors—Drag the mirror name from the Mirrors list onto
the appropriate inner rectangle for that detector.

NOTICE The software will not allow you to place a mirror in a filter
location, or vice versa.

2 To delete an assigned parameter, filter, or mirror, right-click the appropriate
detector (colored circle) and choose to delete the parameter, filter, mirror, or

all.

Adding Comments

1 Click Comments.

2 Enter text in the Cytometer Configuration Comments dialog box. Click
OK to save comments.

3  When everything is labeled, click OK to save the changes.
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Deleting Configurations

You cannot delete BD-default configurations or the current configuration.

To delete a custom configuration, right-click the configuration in the list, and
choose Delete.

Printing Configurations

To print the current cytometer configuration, click Print.
The printout includes the name of the user currently logged in, date and time

printed, information about the cytometer, configuration name and details, and a
graphic representation of the configuration.

Setting the Current Configuration

1 To make the new configuration the current configuration, select the
configuration in the list and click Set Configuration.

The Current Configuration name changes at the top of the Cytometer
Configuration window.

A You must click Set Configuration for the new configuration to apply. For
accurate data results, always verify that the cytometer optics match the
current cytometer configuration.

2 Click OK to finish.

M Tip To ensure that the correct parameters appear on your Parameters tab,
set the configuration you want to use before you create a new experiment.

Chapter 3: Administrative Tasks 45



Exporting Configurations

You can export custom configurations for use on a different workstation.
1 Select Cytometer > View Configurations.

2 Inthe Cytometer Configuration window, right-click a custom configuration
in the list and choose Copy.

Right click a folder containing custom configurations, and choose Paste.
Rename the configuration.

Right click the new configuration and select Export Configuration.

S v A~ W

Click Save in the Export dialog that appears.

By default, exported configurations are saved in D:\BDExport\Instrument.

Export Cytometer Configuration |2|[z|
Save in: | 13 Instrument v| 2 F B -
5 IgZ-Iaser, 7-color (5-2) (BD default).csv
i :3 IgCUpy of 2-laser, 7-color (5-2).csv
My Recent IgNew laser config.csv
Documents
G
Desklop

My Documents

My Computer

File name: '-?' zolor (4-2] (BD default) V| [ Save ]

by Metwork. Save as type: | 2lager, B-color (4-2] (BD default](”.csv] v | [ Cancel ]
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Importing Configurations

1

Transfer the exported cytometer configuration file to the secondary
workstation. Rename the file if you have not already done so.

Log into BD FACSDiva software as administrator, and choose Cytometer >
View Configurations.

In the Cytometer Configuration window, right-click the folder you want to
import the configuration into, and choose Import Configuration.

Navigate to and select your saved or exported file and click Open.
Select the configuration from the list.

Click Set Configuration to make the imported configuration the Current
Configuration.

Verify that the imported configuration has the same number of lasers and
detectors as the base configuration and is from the same cytometer type.
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Baseline Definition

48

You can define baseline performance of your cytometer by running
BD Cytometer Setup and Tracking beads with BD FACSDiva software. While
defining baseline, the software executes the following steps.

1 | Performs laser setup
¢ Sets laser delay

e Sets area scaling factor

2 | Identifies the beads
e Sets gates on the bright, mid, and dim beads
¢ Adjusts PMT voltages to set bright beads to approximately 100,000 MFI

3 | Collects data samples

Collects data at different PMT voltages to set median fluorescence values of
bright beads to fixed target values

4 | Determines baseline PMT voltages based on performance

¢ Calculates %rCV of mid beads and median fluorescence for bright, mid, and

dim beads
e Fits %rCV vs median curve for each fluorescence detector

¢ Calculates baseline voltage based on optimal fitted curve, and linearity and
amplification factor for each fluorescence detector

® Generates and displays PMT voltages results

5 | Determines target values
e Sets each detector to baseline PMT voltages and collects data
¢ Gates bright beads

e (Calculates baseline target values for each detector

6 | Generates results
¢ Calculates Qr, Br, %rCVs, rSDs for each fluorescence detector
¢ Generates baseline target values

¢ Displays results
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Defining a Baseline

A

BD recommends that you redefine a baseline if you change the physical

configuration of your cytometer, or perform periodic maintenance or other
procedures that can alter the performance or electronic noise level of your

system.

NOTICE It takes approximately 30 minutes to define a baseline. The time
required to define a baseline is dependent on cytometer configuration, fluidics,
and cytometer performance.

Allow cytometer lasers sufficient warm-up time. Refer to the cytometer manual
for requirements.

1

2
3

Start the computer, cytometer, and software. Log in to BD FACSDiva
software as an administrator.

Start your system as instructed in the cytometer reference manual.
Choose Cytometer > CST.

In the Setup Control window, do the following;:

Setup Control

Load & carousel with the bead tubes and click Run button ko
skart setup,

Characterize: [Define Baseline iw

@— [Load Tube Manually
@——(Plate Type: )

Cybometer Configuration: 2-laser, 6-color (4-2) (BD default)

@ _g‘} Select Configuration

Setup Bead
Lok I 65341 v)

Froduct: ST Setup Beads
Part #: 683391
Ewpiration Date:  10-10-2007
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e If a BD FACS™ Loader or BD™ High Throughput Sampler (HTS) is
connected to your system, decide whether to run beads in a tube or a
multiwell plate.

- Select the Load Tube Manually checkbox (@) to load tubes
manually.

- Clear the Load Tube Manually checkbox to use the Loader or
HTS.

- Select the plate type (@) to use the HTS.
®  Verify that the Setup Beads lot ID selected (@) matches your current
lot of Cytometer Setup and Tracking beads. If not, see Verifying and

Importing Bead Lot Information on page 30.

¢ Click Select Configuration (@) to open the Cytometer Configuration
window.

4  Select a configuration that matches the physical configuration of your
cytometer, click Set Configuration, and click OK.

5 Prepare the setup beads for tubes or a plate as instructed in the
BD Cytometer Setup and Tracking Beads data sheet.

6 Load the beads.

e If you are loading tubes manually, place the beads tube on the
cytometer.

e If you are using the Loader, place the carousel on the Loader.
e If you are using the HTS, place the plate on the HTS.

7 If your cytometer is an LSR II, set the flow rate to low. For all other
platforms, the software sets the flow rate.

50  BD Cytometer Setup and Tracking Application Guide



8 In the Setup Control window, choose Define Baseline, and click Run.

Setup Control - R rch

Load & carousel with the bead tubes and click Run button ko
skart setup,

Characterize: |Defing Baseline v

After a brief pause, the Running Cytometer Baseline window appears.

M Tip To view different plot parameters during acquisition, right-click the
parameter and choose another from the menu.

NOTICE Multiply the x- and y-axis values by 1,000 to obtain the proper
scale on the FSC and SSC acquisition plots.

Running Cytometer Baseline...

Event Rate: o

Blue Laser Red Laser

00 250
S

150

SSC-4

i
S i

@" v

100
S

&0
=

i 50 100 150 200 250 100 10! 102 103 1t 108
FSC-A APC-Cy7-4

NOTICE During flow stabilization, events might appear in plots. Counters
do not update until data is acquired.

e Laser setup is performed.

e Beads are identified.
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e Data samples are collected.

¢ Once the data samples are collected, the PMTVs (PMT voltages)

Results window appears. See Figure 3-5.

Figure 3-5 PMTVs Results window

Optimized PMTVs Results

500.1 1000
—— PMT Valtoge
ROV
—— RiD
— Optimal PMTY
400,00 810
a
a
]
H 300.00 640 z
2 =
z g
3 g Madian Channal:
73,00
2 200.00— f-ds0 WA
g 231
RED:
16.54
wooe]  — 260
]
0.00 T T T—100
10 100 1000
Median Channel
Select a row ba view assodat=d resuks,
Laser Dbmcbar Parsmebsr Hew FMTY O AT Medisn Charnel “eRobust CY Rchust 5 Lse Sid PMTY
(s 425 []
Bl 1] FE % 4 125 29,81 anz6 O
Biue C FE-Tessns Rt 58 Fil 5L 25,98 65 O
Biue B ForP 572 14 122 0,31 . O
Hie L] FE-CyT 621 ey 52 36,91 50.3% |
Rt E AT 538 s L8 36,77 4339 O
Red A AP T s07 mia a0 38,32 2529 :
Hiclet E DAFL a2 rii 7z 3368 24,25 Ol
wiclet A FAlea Fluor 430 ) e 14l 26,81 3780 D

See Reviewing Baseline PMTV Selection Plots on page 54 for
instructions on how to use the features in this window.
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9

10

11

After viewing the results, click Continue Setup.

The Running Cytometer Baseline window appears briefly, followed by the
Target Values Results window.

Target Values Results
Laser Detector PHTY Hew Target Value Old Target Value Use Old Target Value
b o e s
Blue FiS5C) 566 150000 HiA O
Blue E 435 20759 [ O
Blue D 426 11700 s I
Blue B 565 18239 s O
Blue a 7239 37575 B F
Red C 539 21563 [ O
Red & 598 28539 B F

See Reviewing Target Value Results on page 57 for instructions on how to
use the features in this window.

Click Continue Setup.
Once a baseline has been defined, a message appears.

e To view the Baseline Report, click View Report. See Reviewing the
Baseline Report on page 57.

e To complete baseline definition and return to the Setup View of the
workspace, click Finish.

Remove the tube from the cytometer, carousel from the Loader, or plate
from the HTS when prompted.
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Reviewing Baseline PMTV Selection Plots

The baseline PMTV (PMT voltages) selection plot displays rSD (robust standard
deviation) vs median channel value, %rCV (percent robust coefficient of
variation) vs median channel value, and PMT Voltage (PMTV) vs median
channel value. The plot shows baseline performance characteristics for your
system and baseline PMTVs (indicated by the vertical red line) for each detector.
This line indicates the voltage at which the values for the beads are 10 times the
standard deviation of electronic noise. By default, the plot shows the first
detector in the table. To view results for a specific detector, click the
corresponding row in the table.

Setup |Reports | Performance Trackng.

Optimized PMTVs Results

500.
—— PNT Valtsge
ROV

— &S0
— Opimal PMTV

400.00—| =820

30000 /_Mn
Median Chanel
240,00
%RV
200.00— {460 274
st
o0

100.00— {—280

“WRobust CV, Robust SD
oBenop 1wd

Median Channel

Select aromto view assoisted resuls.

Laser Detector Parameter New PMTY Median Charnel obust OV Robust 50 Use O PV ~

Blue E FITC 509 124 6439 79.84, o

Blue [ PE s11 115| 103.54) 119.07) [m}

Blue [3 PE-Texas-Red 592, 150 4543, 68,14, o

Blue B PerCP-Cy5S. 685 127 85.08| 108.05 [}

Blue A PE-Cy7 658 39| 16134 62.92. [}
8 e I — Cms O

Red B (Alexa 700 53| 48| 50.73| 247.56| [}

Red A APCCyT 521 150 4739, 71.09, o

Violet. [3 ‘Pacific Blue 46| 123| 98.88| 121.62| [}

Vilet 5 Am Cyan 611 0 563 2it40) [m) Jiv
ot

New PMTVs Previous PMTVs

New PMTVs for the current baseline appear in the results table. If a baseline was
previously defined for this configuration, PMTVs for the previous baseline also
appear in the results table.
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You can choose to use the new PMTVs, previous PMTVs, or adjust PMTVs
manually.

¢ To use the new PMTVs, click Continue Setup.

¢ To use the previous PMTVs, see Choosing PMTVs from the Previous
Baseline Definition.

¢ To adjust PMTVs manually, see Adjusting PMTVs Manually.

Choosing PMTVs from the Previous Baseline Definition

»»»»»»

-5]--
Choose from the following options:
e Select Use Old PMTYV for a specific detector by selecting that checkbox.

e Select Use Old PMTYV for all detectors by selecting all checkboxes.

M Tip If you decide to use the previous values rather than the values obtained when
defining this baseline, click Comments to note this.

Adjusting PMTVs Manually

& BD recommends that you use the PMTVs derived by the software. Only
advanced users should attempt to adjust settings manually.

1 In the table, click the corresponding row to display data for a specific
detector.

2 In the PMTV Results plot, click and move the red line to adjust the
PMTVs, or enter a new median channel value in the table.
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e The plot changes to display the adjusted PMTV (black line) in relation
to the BD-calculated PMTV setting (red line).

e The values for Median Channel, rCV, and rSD (circled) automatically

update.
adjusted PMTV BD-calculated PMTV
Optimized PMTVs Results
« v
i
e —
=
= S
o
o] Fao
L — o
P o] / I o
/’/
o0 = Lo

10 100 1000

Median Channel

Laser Detector Paraneter New VTV apry Median Charnel e Robust OV Robust 3D Use O PMIY.

B D 3 445 05 w241 12850 (5]

o

3 Adjust PMTVs for the remaining detectors, if necessary.
4 Choose from the following options:
®  To use the new settings, click Continue Setup.

e To move a PMTV back to the original setting, select the detector row,
and click Reset.

* To reset all detectors back to the original settings, click Reset All.

M Tip If you decide to use the adjusted values rather than the BD-calculated values
obtained when defining this baseline, click Comments to note this.
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Reviewing Target Value Results

Target Values Results
Laser Detector PHTY Hew Target Value Old Target Value Use Old Target Value
» e - =
Blue FiS5C) 566 150000 O
Blue E 435 20759 O
Blue D 426 11700 O
Blue B 565 18239 O
Blue a 729 37575 IF
Red C 539 21563 O
Red a 598 28539 I

New target values for the new baseline definition appear in the results table
(rectangle on the left). If a baseline was previously defined for this configuration,
old target values for the previous baseline also appear in the results table
(rectangle on the right).

e To use new target values from this baseline, click Continue Setup.

e To use target values from the previous baseline, select Use Old Target Value
for one or more detectors. Click Continue Setup.

M Tip  If you decide to use the previous target values rather than the new
target values obtained when defining this baseline, click Comments to note
this.

Reviewing the Baseline Report

The Baseline Report contains information about the cytometer, setup bead lot
information, detector settings, cytometer settings, and plots of PMTV-optimized
results and linearity results. Information in the report varies depending on the
cytometer used. Figure 3-6 on page 58 shows the first page of an example
Baseline Report. Descriptions of measurements are shown, beginning with
Detector Settings on page 59. For information on troubleshooting cytometer
baseline reports, see page 112.
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Figure 3-6 Example Cytometer Baseline Report

Cytometer Baseline Report

Cyhometer: FACSCantoll User: Administrakor
Cytometer Mame: FACZSCantoll Institution:  MNj&
Serial Murmber: WIE300005 Software:  BD FACSDiva 6.0
Input Device: Carousel Date: 05/02/2007 03:50 PM
Tube Loaded Manually:  Yes
Cytometer Configuration: 4-2-2 with APC - H7 WE 2.0
Setup Beads
Bead Product: 5T Setup Beads,  Part #: 683391
Lok IC: 22707, Expiration Date:  02/27/2008
Bead Lok Infarmation:  Available
Detector Settings
- Mid Bead " - Dim Bead 4 e
Elue F5C F5C 500 150000 MIA 1.11 134228 0.9z 22399 1.39
Elue F 55C 455 150000 A 3.04 142193 z.61 69186 1.79
Elue E FITC 477 16324 A z.0z 713 9.65 &8 3762
EBlue o) FE 421 z1115 A 1.59 755 8.58 163 2772
EBlue B PerCP-CyS-5 496 35804 A 3.01 1145 1373 165 36,19
EBlue A PE-Cy7 609 43385 A 4,85 807 24,59 79 &1.54
Red C APC 518 36406 MR 2,53 1778 11.4 155 40,13
Red A APC-Cy7? 546 46651 MR 343 1264 11.64 134 34.81
Wiolet B Pacific Blug 425 12081 MR 142 708 5.36 81 26,55
Winlet A ArnCyan 537 149770 MIA 1.35 6908 5.08 469 29.27
Detector Settings (Confinued)
Laser Detectar Parameter Lingﬁ;iﬁ}ril glﬁn Lingigf_lyngf:ax Slope Intercept NOE\ISQ;%)OOEIES': Qr Bt
Blue FsC F5C [ A 0.0039 31 [ [ A
Blue F 55C [T /A 7.3808 -14.5 Nia [T /A
Blue E FITC 99 238103 7.5087 -15.8 17.7 0.0275 360
Blue D PE 107 240721 74586 -15.2 17.7 0.2598 388
Blue B PerCP-CyS-5 100 241173 74524 -15.5 16.7 0.0128 4z
Blue A PE-Cy7 26 237118 7.4390 -16.1 18.7 0.0168 1
Red C APC 35 239395 73780 -15.5 13 0.0164 117
Red A APC-Cy7 51 234108 Foo07s -15.3 139 0.0037 1184
Vialet B Pacific Blue 36 230473 7.2374 -14.9 12.6 0.1024 1395
Wiolet & AmiZyan 691 247284 77543 -16.0 oz 0.0176 2704

Specifications

Research Use Only

Violek Laser Primary Channel Bright Bead %eRobust Ci:
Blue Laser Primary Channel Bright Bead %:Robust &V
Red Laser Primary Channel Bright Bead “:Robust Ci:

6,00 {Recommended)
6.00 {Recommended)
.00 {Recommended)

Page 1 of 9
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Detector Settings

Measurement Description/Function

Laser Laser name

Detector Scatter or fluorescence detector

Parameter Fluorochrome name (assigned)

PMTV Photomultiplier tube voltage (PMTV) required to place the

dim beads population at 10 times the robust standard
deviation of electronic noise

New Target Value Measured fluorescence intensity of the bright beads at the
baseline PMTV—determined during a new baseline definition

Old Target Value Old (previous) fluorescence intensity of the bright beads at
the baseline PMTV—determined by old (previous) baseline

Bright Bead % Robust Percent robust coefficient of variation of bright beads
Ccv

Mid Bead Median Median fluorescence intensity (MFI) value of mid
Channel beads—term used in the calculation of photon detection

efficiency (Qr) and linearity

Mid Bead % Robust CV | Percent robust coefficient of variation of the mid
beads—term used in the calculation of photon detection
efficiency (Qr)

Dim Bead Median MFI value of dim beads—term used in the calculation of

Channel relative optical background fluorescence (Br) in the detector.
(Dim bead brightness approximates that of negatively stained
lymphocytes.)

Dim Bead % Robust CV | Percent robust coefficient of variation of dim beads—term
used in the determination of relative optical background (Br)
in the detector

Linearity Min Channel Minimum value for the acceptable linear range of the
detector

Linearity Max Channel | Maximum value for the acceptable linear range of the
detector
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Slope

Slope of the detector gain for bright beads (log MFI vs log
PMT voltages)

Intercept

Intercept of the detector response for bright beads (log MFI
vs log PMT voltages)

Electronic Noise Robust
SD

Robust standard deviation (rSD) of the electronic noise in the
particular detector—term used to predict the minimum
acceptable signal levels required for the best attainable
resolution and sensitivity for this system

Qr Relative fluorescence detection efficiency—used for tracking
light collection efficiency of a detector
Br Relative optical background signal—used for tracking optical

background levels in a detector
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Specifications

These are BD recommended values for the bright bead % robust CV for the

primary detector in BD cytometers with standard configurations (lasers, mirrors,
and filters). Refer to the appropriate cytometer reference manual for information

on standard configurations.

The primary detector on the array is the detector with the shortest wavelength

(lowest number) bandpass filter. However, SSC cannot be a primary detector. In
the following figure, E is the primary detector. Since F is designated as SSC, the

detector with the next lowest bandpass filter is E.

PerCP-Cy5-5 FE

shortest wavelengt
bandpass filter
FITC

primary detector
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Laser Settings

Measurements shown

in this section of the report are cytometer dependent.

Laser Settings
Laser Power (MW} M SiEs Current (mA) EE e Delay (TliDeI::un Area Scaling
L (W) (mA) (Trigger on FSC) waﬂm) Factor
Violst 57.62 46.08 - 69.12 /A NfA -34.58 -33.84 1.10
Elue 20.44 16,35 - 24.53 161 1.34 - 2.00 0.00 0,00 1.35
Red 18.03 14.54 - 21.80 /A Nf& 2257 3081 1.14
Window Extension: 7.00
FSC Area Scaling Factor: 0,91
Measurement Description
Laser Laser name
Power (mW) Laser power—measured in milliwatts (BD FACSCanto

platform only)

Power Spec (mW)

Laser power specification in milliwatts (BD FACSCanto
platform only)

Current (mA)

Laser current—measured in milliamperes (BD FACSCanto
platform only)

Current Spec (mA)

Laser current specification (BD FACSCanto platform only)

Delay (Trigger on FSC)

Laser delay values when thresholding on FSC

Delay (Trigger on
Fluorescence)

Laser delay values when thresholding on fluorescence

Area Scaling Factor

Area scaling factors that are determined by setting area and
height values on the bright 3-pm beads.
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PMTV Plots

This section of the report shows PMTYV results plots for each detector.

" '
Blue B
500.00 1000 —— PMT Volage
acv

@ 400.00 820 — Cotnat TV

H )

2  300.00 Foa0 5

3’ / ::

§ 200007 / a0

=

€ 10000 / 280

0.00 100
1 10 100
Median Channel
\ o
Measurement Description
PMT Voltage Voltage applied to photomultiplier tube (PMT)
rCV Percent robust coefficient of variation of the dim bead
rSD Robust standard deviation of the dim bead
Optimal PMTV PMT setting required to place dim beads at their target:
10x the rSD of electronic noise
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Linearity Results

This section of the report shows linearity plots for each detector.

e The vertical yellow lines at each end of the plot indicate the minimum and
maximum channels, which the CST application considers linear.

¢  Minimum and maximum channel values are circled in green (lower left).

e The software assesses linearity at the upper and lower ends of the scale, so
the concentration of data is in that area.

The acceptable linear range is determined by measuring the ratio of bright beads
to dim beads across the detector response. If the mean of the ratio is greater than
2%, the results are not considered linear.

corresponds to corresponds to

minimum channel maximum channel
Linearity Results | |

r ™y
l Blue E l

3.00
2.50
2.00
1.50
1.00
0.50 4
0.00 . . T .. et e
-0.504
-1.00
-1.50
-2.00
-1.50
-3.00 T T T

1 10 100 1000 10000 100000

%Deviaton Min  Max
2.00 5 233818
\

%Deviation
.

Median Channel
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Reset Target Values

Before switching to a new bead lot, run Reset Target Values with the existing
bead lot and the new bead lot. The software uses this information to normalize
cytometer tracking (resets the target values of the new lot to the same PMTVs as
the existing lot so the plots are comparable). Resetting target values also provides
for reproducible setup when using application settings.

A Verify that you reserve a large enough volume of the existing lot of
Cytometer Setup and Tracking beads to run Reset Target Values.

NOTICE If it is necessary to define a new baseline, the software will prompt you
to do so.

Before Running Reset Target Values
Before running Reset Target Values, download the lot-specific file for the new

bead lot. See Downloading a Lot-Specific File on page 33 for instructions. For
information about the lot-specific file, see Bead Lot Information on page 30.

Running Reset Target Values

Allow cytometer lasers sufficient warm-up time. Refer to the cytometer manual
for requirements.

1 Start the computer, cytometer, and software. Log in to BD FACSDiva
software as an administrator.

Start your system as instructed in the cytometer reference manual.

2 Choose Cytometer > CST.
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3 In the Setup Control window, do the following:

Setup Control -

Load & carousel with the bead tubes and click Run button ko
skart setup,

Characterize: |Reset Target Values w

@] ©

—@ Load Tube Maroaly )
—Glate Type: | | )

Cybometer Configuration: 2-laser, 6-color (4-2) (BD default)

_3@ Select Configuration

Setup Beads
- (oLt ID: 68341 vD
Froduct: ST Setup Beads

Part #: 683391
Ewpiration Date:  10-10-2007

—(New Lot ID: 68345 v D

Froduct: ST Setup Beads
Part #: 683391
Ewpiration Date:  08-21-2008

© 060 00

If a BD FACS Loader or BD High Throughput Sampler is connected to
your system, decide whether to run beads in a tube or a multiwell plate.

Select the Load Tube Manually checkbox (@) to load tubes
manually.

-  Clear the Load Tube Manually checkbox to use the Loader or
HTS.

- Select the plate type (@) to use the HTS.
®  Verify that the Setup Beads lot IDs selected for the old (existing) beads
lot (@) and the new beads lot (@) are correct. If not, see Verifying

and Importing Bead Lot Information on page 30.

e Click Select Configuration (@) to open the Cytometer Configuration
window.
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4  Select a configuration that matches the physical configuration of your
cytometer, click Set Configuration, and click OK.

NOTICE Run Reset Target Values on every cytometer configuration for
which you are tracking performance values and that has a baseline defined.

5 Prepare the setup beads for tubes or a plate as instructed in the
BD Cytometer Setup and Tracking Beads data sheet.

6 Load the beads.

e If you are loading tubes manually, place the old beads lot in the first
tube, and put the tube on the cytometer. (The software will prompt you
when it is time to load the tube with the new beads lot.)

e If you are using the Loader, place the tube with the old beads lot in the
first position, the tube with the new beads lot in the second position,
and place the carousel on the Loader.

e If you are using the HTS, place the old beads lot in the first well (A1),
the new beads lot in the second well (A2), and place the plate on the
HTS.

7 1f your cytometer is an LSR 1I, set the flow rate to low. For all other
platforms, the software sets the flow rate.

8 In the Setup Control window, choose Reset Target Values, and click Run.

Setup Control - Research Use Only

Load & carousel with the bead tubes and click Run button ko
skart setup,

Characterize: |Reset Target Yalues w

After a brief pause, the Resetting Target Values window appears.

M Tip To view different plot parameters during acquisition, right-click the
parameter and choose another from the menu.
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NOTICE  Multiply the x- and y-axis values by 1,000 to obtain the proper
scale on the FSC and SSC acquisition plots.

Running Reset Target Yalues...

Ewert Rate: 2000

Blue Laser Red Laser

250

200

10

150

lig

5504
APCA

100

lig

o 80 100 160 200 260 108 10! 102 103 0t 103
FSCa PCCyT4

Setup Tasks

" Performing Laser Setup

& Identifying Beads

" Checking Cytometer Performance for Bead Lot 66341
) petermining Target Values for Bead Lot: 68345

() Generating Results

NOTICE During flow stabilization, events might appear in plots. Counters
do not update until data is acquired.

e Laser setup is performed.

® Beads are identified.

e Cytometer performance for the current bead lot is checked.
e Target values for the new bead lot are determined.

® Results are generated, and a completion message appears.

NOTICE A Cytometer Performance report for the old beads lot is
generated as well as the Reset Target Values report.
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9 Choose from the following options:

e To view the Reset Target Values Report, click View Report. See
Reviewing the Reset Target Values Report.

¢ To complete resetting target values and return to the Setup View of the
workspace, click Finish.

10 Remove the tube from the cytometer, carousel from the Loader, or plate
from the HTS when prompted.

NOTICE If it is necessary to define a new baseline, the software will
prompt you to do so.

Reviewing the Reset Target Values Report

The Reset Target Values report contains information about the cytometer, old
and new setup beads lot information, detector settings for the old and new beads
lots, laser settings and specifications, and cytometer settings. Figure 3-7 on

page 70 shows the first page of an example Reset Target Values Report. See
Detector Settings on page 71 for a description and explanation of measurements.
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Figure 3-7 Example Reset Target Values Report

Cytometer Baseline Report (Reset Target Values)

Cykameter: FACSCantoll
Cykameter Mame: FACSCantoll
Serial Number: %36300005
Input Device: HTS

Setup Bead {old lot) Position: A1
Setup Bead (new lot) Position: A2

ykometer Configuration: 4-2-2 with APC - H7 WE 2.0

User:

Admiristrator

Institution:

Software:
Date:

Cytometer Baseline:

BD FACSDiva 6.0
05/17/2007 04:12 PM

05/02/2007 03:50 PM

0Old Setup Beads

New Setup Beads

Bead Product: ST Setup Beads,  Park #: 653391 Eiead Product: (5T Setup Beads,  Park #: 910723
Lot 10 22707, Expiration Date:  OZfZ7/200& Lot ID: 42307, Expiration Date:  04/23/2006
Bead Lok Infarmation:  Avallable EBead Lot Information:  Available
Detector Settings
Laser Detectar Parameter PMTY Target Yalue Old Lot Target Eglue Hew BriRgQéuB;aCd;fo
Blue F3C FaC 512 150000 150000 1.37
Blue F 55C 464 150000 150000 3.67
Blue E FITC 475 16324 18126 2.08
Blue o} PE 420 21115 21667 1.73
Blue B PerP-Cy5-5 492 36604 32926 3.13
Blue A PE-Cy7 603 43385 33233 4.80
Red C APC 515 36406 33707 2,94
Red A APC-Cy7? 542 46651 35285 323
Wiolet B Pacific Blue 427 12081 13666 2.23
Wiolet A AmCyan 541 149770 157094 .18
Detector Settings (Continued)
Laser Detectar Parameter |, Mid Bead Mid Bead % Dim Bead Dim Bead % ar B
edian Channel | Robust ¥ |Median Channel | Robust v
Blue FsC FsC 152637 118 25586 1.57 A Ve
Blue F 550 151930 340 Fa094 2,49 A Ve
Blue E FITC G806 8.89 100 34.66 0.0288 496
Blue o] FE e 8,78 172 26,96 0.2528 405
Blue B PerP-Cy5-5 1192 12,68 154 37.69 0.0137 85
Blue A PE-Cy7 878 22,28 64 93.80 0.0188 23
Red C APC 1838 11.11 135 41.46 0.0148 26
Red A APC-Cy7 1342 10,40 75 49.42 0.0037 774
Wiolet B Pacific Blue 73z 6,15 a7 32,95 0.09z25 3484
Wiolet A AmCyan 036 573 519 34.99 0.0151 4993

Specifications

violet Laser Primary Channel Eright Bead %:Robusk Y
Blue Laser Primary Channel Bright Bead %:Robust OV
Red Laser Primary Channel Bright: Bead SoRobust Cy:

Research Use Only

.00 {Recommended)
6,00 (Recommended)
6,00 {Recommended)

Page 1 of 2
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Detector Settings

Measurement Description/Function

Laser Laser name

Detector Scatter or fluorescence detector

Parameter Fluorochrome name (assigned)

PMTV Photomultiplier tube voltage (PMTV) required to place the

dim beads population at 10 times the robust standard
deviation of electronic noise

Target Value Old Lot

Old (previous) fluorescence intensity of the bright beads at
the baseline PMTV—determined by old (previous) baseline

Target Value New Lot

Measured fluorescence intensity of the bright beads at the
baseline PMTV—determined during a new baseline definition

Bright Bead % Robust
Ccv

Percent robust coefficient of variation of bright beads

Mid Bead Median
Channel

Median fluorescence intensity (MFI) value of mid
beads—term used in the calculation of photon detection
efficiency (Qr) and linearity

Mid Bead % Robust CV

Percent robust coefficient of variation of the mid
beads—term used in the calculation of photon detection
efficiency (Qr)

Dim Bead Median
Channel

MEFI value of dim beads—term used in the calculation of
relative optical background fluorescence (Br) in the detector.
(Dim bead brightness approximates that of negatively stained
lymphocytes.)

Dim Bead % Robust CV

Percent robust coefficient of variation of dim beads—term
used in the determination of relative optical background (Br)
in the detector

Qr Relative fluorescence detection efficiency—used for tracking
light collection efficiency of a detector
Br Relative optical background signal—used for tracking optical

background levels in a detector
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Specifications

These are BD recommended values for the bright bead % robust CV for the
primary detector in BD cytometers with standard configurations (lasers, mirrors,
and filters). Refer to the appropriate cytometer reference manual for information

on standard configurations.

Laser Settings

Measurements shown in this table are cytometer dependent.

Lazer Settings
Laser Power (mW) IS Current (mA) R pec TEuy (TliDeLa:un i T
L (ma) (Triggar on FSC) Humfﬂnce) Factor
Violet 57.62 46.08 - 69.12 /A NiA -34.53 -33.84 1.10
Elus 20.44 16.35 - 24.53 161 1.34-2.00 0.00 0.00 135
Red 18.02 14.54 - 21.80 /A MNiA 29.97 3081 1.14
Window Extension: 7.00
FSC Area Scaling Factor:  0.91
Measurement Description
Laser Laser name
Power (mW) Laser power—measured in milliwatts (BD FACSCanto

platform only)

Power Spec (mW)

Laser power specification in milliwatts (BD FACSCanto
flow cytometer only)

Current (mA)

Laser current—measured in milliamperes (BD FACSCanto
platform only)

Current Spec (mA)

Laser current specification (BD FACSCanto flow cytometer
only)

Delay (Trigger on FSC)

Laser delay values when thresholding on FSC

Delay (Trigger on
Fluorescence)

Laser delay values when thresholding on fluorescence

Area Scaling Factor

Area scaling factors that are determined by setting area and
height values on the bright 3-um beads
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Preferences

Administrators can make the following modifications to software defaults:
¢ Changing Report Preferences on page 74
e Switching the Automatic Save File Destination on page 75
e Resetting Expiration Dating on page 76

e Choosing the Number of Entries in the Performance Tracking File on
page 77

¢ Choosing Dot Plot Parameters on page 78

To begin, Choose Tools > Preferences on the Cytometer Setup and Tracking menu
bar to open the Preferences window.

NOTICE If you have made changes under more than one tab, clicking Cancel
under one tab cancels changes made in all tabs.
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Changing Report Preferences

Under the Reports tab, choose an option by selecting the checkbox.

Preferences r5_<|

Reports |File Locations | Expiration Date | Performance Tracking | Dot Plot Parameters

[ automatically print Setup Repart
[ automatically export Setup Report inka POF fils
Display PMTY Result Charts in the Baseline Report

Display Linearity Plots in the Baseline Report

Options include the following:
e Automatically print the Setup Report
e Automatically export the Setup Report into a PDF file
¢ Display PMTV Results Charts in the Baseline Report

¢ Display linearity plots in the Baseline Report
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Switching the Automatic Save File Destination

1 In the Preferences window, click the File Locations tab.

Preferences

Reports | File Locations |Expirati0n Date | Performance Tracking | Dot Plok Parameters

X

FCS files: | C1BDCytometerSetupAndTracking|FCSFiles

E]| Reset

POF files: |C:'l,BDCytometerSetupAndTracking'l,Reports

(E]I? s

— Browse button

[ Ok ][ Cancel ]

2 To save files to a different location, click the Browse button next to the
corresponding file path you want to change.

The Browse for Folder dialog appears.

Browse For Folder. L

@ Desktop
@ My Documents
=] vj My Computer
[=) S Local Disk (C:)
IC5) ADCEEAPR
IC5) BDAPPS
= £ BDCytometerSetupandTracking
123 FCSFiles
@ Reports
|C5) BDDakabase

—_ e .

| >

|

Make Mew Folder ] [ Ok ] [ Cancel
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3 Do one of the following:
¢ Navigate to and select a new folder. Click OK.

¢ Navigate to the destination, click Make New Folder, name the folder,
and click OK.

In each case, the file pathway is updated.

4 To go back to the default pathway, click the Reset button next to the file
pathway you changed.

Resetting Expiration Dating

The expiration date affects the status of the run date shown in the System
Summary under the Setup tab. If the expiration date for cytometer baseline or
cytometer performance has expired, the run date appears in red.

1 In the Preferences window, click the Expiration Date tab.

Preferences P§|

Reparts | File Locations | Expiration Date | performance Tracking | Dot Plot Parameters

Cytometer Baseling Expiration: 5 M| months

Cytometer Performance Expiration: 24 | hours

[ Ok ] [ Cancel

2 Choose a new expiration date from one of the menus.
e Expiration dating for the Baseline definition ranges from 1-12 months.

e Expiration dating for the Performance Check ranges from 8—48 hours.
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Choosing the Number of Entries in the Performance
Tracking File

1 In the Preferences window, click the Performance Tracking tab.

Preferences P§|

Reports | File Locations | Expiration Date Performance Tracking | Dot Plot Parameters

Mumber of entries in Performance Tracking file: 3

[ Ok ][ Cancel ]

2 Choose from 30, 60, or an unlimited number of data points to display in
the Performance Tracking plots.

e If you choose a fixed number of data points, data is overwritten on a
first in, first out basis.

e If you choose the unlimited option, the time it takes to load the plots
increases as the number of data points increases.
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Choosing Dot Plot Parameters

The selections you make in this tab affect the plot parameters displayed when
running cytometer performance and defining a baseline.

1 In the Preferences window, click the Dot Plot Parameters tab.
2 Choose the Cytometer Configuration you want to change.

3 Choose the x- and y-parameters for each plot by clicking in the parameter
field and choosing from the menu.

Preferences r$_<|

Reports | File Locations | Expiration Date | Performance Tracking| Dot Plat Parameters

Cybometer Configuration: 3-laser, 8-color (4-2-2) (BD default) v|

Laser x i

AmCyan
Pacific Elue

[ Ok ][ Cancel ]

4 Click OK to save all preferences and close the Preferences dialog.
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Specifications

By default, the software fails the performance check and flags a parameter
voltage value in the Cytometer Performance report if the value varies by more
than 50 volts from the baseline. Use the Specifications dialog to set your own

specification range.

1 Choose Tools > Specifications on the Cytometer Setup and Tracking menu
bar to open the Specifications window.

Specifications

Parameter

Voltage (Yolts)

I¥in

ED

Max A From Baseline

50

Custom

3

I¥in Ma A From Baseline Use Custom
O

ok

|[ Cancel ]

2 Select the Use Custom checkbox (circled), enter a number between 0 and
200 in the Custom A (Change) From Baseline field, and click OK.

To close the dialog without making changes, click Cancel.

NOTICE  You cannot change the BD-specified value.

The next time you run a cytometer performance check, the PMTV Delta
from baseline field (circled) in the Specifications section of the Cytometer

Performance report shows the custom-defined value.

Specifications

PMTY Delka from baseline:

100 {Custorn)

= B ended)
Red Laser Bright Bead %.Robust C¥: 6,00 {(Recommended)
Laser Settings
Power Spec Current Spec Delay mizksy A
Laser Power (mih) ! Current (ma) ! (Trigger an
() (mA) (Trigger on FSC) Flusrcsmsmes)

EBlue 20.02 16,50 - 24,76 1.57 1.30- 1.9 0.00 0.00

Red 27.19 22,73 -34.09 Mia M 0.00 0.00
Research Use Only Page 1of 2
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Performance Tracking Preferences

In the Performance Tracking Preferences window, choose the performance
criteria from the Cytometer Performance report that you want to display. Your
choices appear under the Performance Tracking tab of the Cytometer Setup and
Tracking workspace. You can display different criteria for different cytometer
configurations. See Reviewing the Baseline Report on page 57 and Reviewing the
Cytometer Performance Report on page 93 for an explanation of criteria.

Choose Tools > Performance Tracking Preferences to open the Performance
Tracking Preferences window.

Performance Tracking Preferences rz|
Cytometer Configuration: | 2-aser, 7-color (52 (BD defaull v|
Shiow Criteria Auto Scale | Min Scale Max Scale Alarm Boundary Iin Max |4~
F5ic +- 25D
PE-Cy7 +-25D
PerCP-Cy5.5 +- 25D
PE-Texas Red +j- 25D
FE +- 25D
FITC +/- 25D
S50 +- 25D
APC-Cy7 +-25D
APC +- 25D
Qr Factor
Br Factor
Bright Bead Actual Target Value
Bright Bead %:Robust Cy
Mid Bead Median Value
Mid Biead %:Robust CV B
Dim Bead Median Yalue
Dim Bead %Robust CY b
(O Display Runs From: | | Ta: |
Mumnber of Plots to Display in Window:
Ok ] [ Cancel
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You can choose up to 20 different criteria to display under the Performance
Tracking tab. Each plot displays data points for one criterion. You can display
data for more than one bead lot on each plot, as shown in Figure 3-8.

Figure 3-8 Performance Tracking tab

Setup | Reports | Performance Tracking

PE
PerCP-Cy5-5
PE-Cy7
APC
[0 |apccy?
Eright Bead %Robust CV
Vid Bead Median Yalue
Vid Bead %:Robust ¢V
Dim Bead Median Value
Dim Bead %Robust OV

]
]
O |Frc
]
]
]

Laser Delay Trigger on F3C

R R

Laser Delay Trigger on Fluorescence Chan...

=

Lasers

Cytometer Configurati
2daser, Gcolor (4-2) (BD defaul) v
Show Criteria a
= Vokage
Fac
53¢
FITC
PE
PerCP-Cy5-5
FE-Cy7
APC
APC-CyT
= Qr Factor
[0 |Frc
O e
[ |Percr-cys-s
0 |pe-cy?
0 |arc
[0 |apccy?
= BrFackor
[
O e
O |PercP-Cyss
O |Pecy?
O |arc
[

Plots per Windou:
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Selecting Scale

Performance Tracking Preferences rz|
Cytometer Configuration: | 2-aser, 7-color (52 (BD defaull v|
Shiow Criteria Auto Scale | Min Scale Max Scale Alarm Boundary Iin Max |
1 — 2
=1 WYoltage
o
PE-Cy7 +- 250
PerCP-Cy5.5 +- 25D
PE-Texas Red +[- 250
FE +- 25D

e If you clear Auto Scale (@), enter Min Scale and Max Scale ( @) values.
Choose values between —1,299,999 and 300,000. The Min Scale value

must be lower than the Max Scale value.

e If you select Auto Scale (@), the software automatically chooses an

appropriate display range for the data.
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Modifying Alarm Boundaries

You can modify alarm boundaries to meet the specific needs of your lab. Choose
different boundaries for specific criteria, or use the same boundaries for all.

Shiow Criteria Auto Scale | Min Scale Max Scale Alarm Boundary Iin Max ||
= volkage 1 |
| @ Fc @0 Pin and Max 9§
S50
FITC
FE
PerCP-Cy5-5
PE-Cy7
AP
APC-Cy7 +- 25D
= Qr Factor
[ |fmc +- 350
[ rE +/- 330
[ |percr-cyss +- 350
[ |pe-cy7 +- 350
O |apc +/- 350
O |apc-cy? +- 35D
[=  Br Factar
O |Fre +}- 35D v

NOTICE Any changes made to the alarm boundaries after you have been
tracking performance will not be reflected on the Levey-Jennings charts until you
next run Cytometer Setup and Tracking beads.

1 For each criterion, choose an appropriate alarm boundary ( @) from the
menu.

Alarm boundary choices include the following: 1 to 3 SD, minimum and
maximum boundary, minimum boundary only, maximum boundary only.

2 If you choose Min and Max ( @) boundary, enter a minimum value in the

Min field (@) and a maximum value in the Max field (@), as
appropriate.
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Selecting Display Criteria

Use the lower half of the Performance Tracking Preferences window to select
display criteria.

(O Displary Last Runs)

R (%) Display Runs from: | Movember 22, 2006 % | To: | November 22, 2006 »

-Q\IumberofPIotstoDispIayinWindow: 4 V) Sun Mon Tue Wed Thu Fri Sat\

12 3 4
5 B 7 8 9 10 1"
12 13 14 15 16 17 18 OK H Cancel
19 20 21 B2 24 25

\25 7 28 29 3 C
\__IToday: 02/01/2007 /

7Y

1 Choose how to display performance data.

e To display data from the last number of runs, click Display Last (@)
and choose between 30, 60, or unlimited number of runs.

e To display data by date range, click Display Runs From (@), choose
From and To dates by clicking the menu and selecting dates from the

calendar view (@)

2 Choose to display 1, 2, or 4 Levey-Jennings charts per page (@) under the
Performance Tracking tab. See Figure 3-8 on page 81.
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Results Files

The software generates results files in CSV format, readable by a spreadsheet
application such as Microsoft® Excel. You can export custom cytometer
configuration information, Cytometer Setup and Tracking bead information,
baseline results, and performance results.

Exporting Results Files

1 Select the results file you want to export.
2 Choose File > Export.

3 In the Export dialog that appears, enter a file name, choose a destination
folder, and click Save.

The file is saved in CSV format to the specified folder.
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4

Workflow and Application Tasks

The following topics are covered in this chapter:

Routine Workflow Tasks on page 88
Application Settings Tasks on page 96
Current Cytometer Setup and Tracking Settings on page 104

Experiment Setup for Offline Analysis on page 104

87



Routine Workflow Tasks

88

Using the Cytometer Setup and Tracking features to set up, optimize, and track
your cytometer settings saves time and ensures reproducible setup every day. This
section guides you through a typical workflow for all users.

e Starting the System on this page

e Verifying the Cytometer Configuration on page 90

¢ Running a Performance Check on page 91
Refer to the BD FACSDiva Software Reference Manual for instructions on
applying compensation, recording data, analyzing data, and shutting down the

system.

Before you begin, ensure that the software’s administrator has performed all
necessary tasks to set up the software for your use.

Starting the System

Start your system as instructed in the cytometer reference manual. Be sure to
allow cytometer lasers sufficient warm-up time.

1 Start the computer, cytometer, and software. Log in to BD FACSDiva
software.

2 Prepare the setup beads for tubes or a plate as instructed in the
BD Cytometer Setup and Tracking beads data sheet.

3 Choose Cytometer > CST.

NOTICE When you choose Cytometer > CST, the cytometer disconnects from the
BD FACSDiva interface and connects to the Cytometer Setup and Tracking
interface. The following message appears in the BD FACSDiva status bar at the
bottom of the screen:  [poFacsiva saftware isin CST mode, not accepting user inpu.
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If you click in the BD FACSDiva interface while the Cytometer Setup and
Tracking interface is loading, the Cytometer Setup and Tracking workspace will
appear behind the BD FACSDiva workspace. If the Cytometer Setup and
Tracking workspace does not appear within a few seconds, check the Windows
task bar and open the workspace from there.

4 1In the Setup Control window, do the following:

sztup Contral_Research Use Orly

Load & carousel with the bead tubes and click Run button ko
skart setup,

Characterize: |Check Performance v

@7 [Load Tube Manually
@—Glate Type: )

Cybometer Configuration: 2-laser, 6-color (4-2) (BD default)

_g‘} Select Configuration

up Bead
Lok I 65341 v)

Froduct: ST Setup Beads
Part #: 683391
Ewpiration Date:  10-10-2007

e If a BD FACS Loader or BD High Throughput Sampler is connected to
your system, decide whether to run beads in a tube or a multiwell plate.

- Select the Load Tube Manually checkbox (@) to load tubes
manually.

- Clear the Load Tube Manually checkbox to use the Loader or
HTS.

- Select a plate type (@) to use the HTS.
®  Verify that the Setup Beads lot ID selected (@) matches your current
lot of Cytometer Setup and Tracking beads. If not, have the

administrator import the bead lot for you or use the menu to choose
the appropriate lot.
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NOTICE  Always use the same loading method (tubes, Loader, or plates)
when running the performance check. Using different methods might cause
CV variations.

M Tip  Place the configuration in a specific folder. When you run the
performance check, choose the cytometer configuration from that folder.

Verifying the Cytometer Configuration
1 In the System Summary, verify the following:

Setup |Reports | Performance Tracking

System Summary: Requires Attentiond

( ) ( Cytormeter Configuration: 2-laser, 6-color (4-2) (BD deFauItD

Lot 10 68341
@— ﬁ] Cytometer Bazeline: April 04, 2007 07:14 PM
4] Cytometer Performance: April 04, 2007 07:18 PM

Cytometer Performance is expired, We recommend to re-run the Cytometer Performance,

ﬁ] Cytometer Performance Results;  Passed

e Check that the Cytometer Configuration (@) is appropriate for your
experiment. If not, select another configuration. See Setting the Current
Configuration on page 435.

M Tip  Print the configuration for a map of filters and mirrors. For printing
instructions, see Printing Configurations on page 45.

e Check that the cytometer baseline has been defined and is valid (@). If
not, see Defining a Baseline on page 49.

2 Load the beads.

e If you are loading tubes manually, place the beads tube on the
cytometer.
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If you are using the Loader, place the carousel on the Loader.

If you are using the HTS, place the plate on the HTS.

3 If your cytometer is an LSR I, set the flow rate to low. For all other
platforms, the software sets the flow rate.

Running a Performance Check

Running a performance check takes approximately 5 minutes, depending on your

system.

BD Biosciences recommends that you run a performance check every 24 hours.

1 In the Setup Control window, choose to run a performance check and click

Run.

After a brief pause, the Checking Cytometer Performance window appears.

NOTICE

Evert Rate:

S5C4

260

0

150

100

Multiply the x- and y-axis values by 1,000 to obtain the proper
scale on the FSC and SSC acquisition plots.

Checking Cytometer Performance...

80 102 103
FSCA APCLy7A
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M Tip To view different plot parameters during acquisition, right-click the
parameter and choose another from the menu.

NOTICE During flow stabilization, events might appear in plots. Counters
do not update until data is acquired.

e Laser setup is performed.

Beads are identified.

e  Cytometer setup is performed.

Results are generated.
2 Once the performance check is complete, a message appears.

* To view the Cytometer Performance Report, click View Report. See
Reviewing the Cytometer Performance Report on page 93.

* To complete the performance check and return to the Setup View of the
workspace, click Finish.

3 Remove the tube from the cytometer, carousel from the Loader, or plate
from the HTS when prompted.

4 The cytometer performance results appear in the System Summary.

Setup |Reports | Performance Tracking

System Summary: 0K

Cytormeter Configuration: 2-laser, 6-color (4-2) (BD default)
Lot 10 68341
ﬁ] Cytometer Bazeline: January 31, 2007 11:20 PM
ﬁ] Cytometer Performance: January 31, 2007 11:30 PM

ﬁ] Cytometer Performance Results;  Passed
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e If Cytometer Performance was successful, cytometer performance
results are shown as passed along with the date and time of the run
(circled in green in the figure preceding).

e If Cytometer Performance passed with warnings, a message similar to
the following appears in the System Summary. For information on
troubleshooting a performance check, see page 115.

4] Cytameter Performance: {Completed with warnings) April 30, 2007 07:37 PM

i] Cytometer Performance Results: Passed

e If Cytometer Performance failed, the following message appears. For
information on troubleshooting a failed performance check, see
page 115.

B4 Cytometer Performance Results:  Failed

A BD FACSDiva software does not prevent you from running your
experiment with a failed performance check. However, failed settings might
impact your experiment and Levey-Jennings charts. Be sure to assess the
impact on your experiment before you proceed.

NOTICE If you run an experiment with a failed performance check or a
performance check with warnings, the CST keyword in the FSC file
displays a Failed or Warning condition.

NOTICE A failed performance check will impact application settings.
Therefore, save a new application settings file. For more information, see
Application Settings Tasks on page 96.

Reviewing the Cytometer Performance Report

The Cytometer Performance report contains cytometer information, setup beads
lot information, detector and laser settings, specifications, cytometer settings, and
pass/fail results. Figure 4-1 on page 94 shows the first page of an example
Cytometer Performance report. Descriptions of measurements are listed,
beginning with Detector Settings on page 95.
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Figure 4-1 Example Cytometer Performance report

Cytometer Performance Report
Cytometer: FACSCantoll User: Administrator
Cytometer Name: FACSCantoll Institution:
Serial Mumber: 96300005 Software:! BD FACSDiva 6.0
Input Device: HTS Date: 05/18/2007 07:50 AM
Setup Bead Position: Al Cytameter Baseline: 05/17/2007 04:12 PM
Cytometer Configuration: 4-2-2 with APC - H7 WE 2.0 FiF: Pass
Setup Beads
Bead Product: CST Setup Beads,  Part #: 910723
Lok ID: 42307, Expiration Date:  D4/23/2008
Bead Lot Information:  Available
Detector Settings
Actual Target | % Difference | Bright Bead % Mid Bead Mid Bead %%
e DR PRENEET =R i Yalue Target Walue Robust O [Median Channel | Robust OV
Elue FsC FsC 150000 150118 o 1.34 149748 1.15
Elue F S5C 150000 150017 o 325 150350 29
Elue E FITC 15126 17621 -3 1.95 a4 9.19
Elue o} PE Z1687 21373 -2 1.63 70 8.98
Elue B PerCP-CyS-5 32926 3186l -4 3.07 1161 12,75
Blue A PE-Cy7 33233 31977 -4 +.88 849 22,46
Red C APC 33707 33040 -2 2.82 1804 10,56
Red A APC-Cy7 35285 34670 -2 3.17 1329 9.69
Wiolet B Pacific Blue 13666 13439 -2 1.7 724 6.08
Wiolet A ArnCyan 157054 156544 -1 1.68 7057 57
Detector Settings (Continued)
Dirn Bead . -
Laser Detector | Parameter Median D{Sbﬁidc;o PHMTY A PMTY ar Br P/F
Channel
Elue FsC FaC 24743 1.43 511 11 A A Pass
Elue F 55C 7Fze0s .03 463 s A e Pass
Elue E FITC 97 36,06 474 -3 0.0z66 485 Pass
Elue o} FE 172 27,18 419 -2 0.2388 396 Pass
Blue B PerCP-Cy5-5 148 36,74 489 -7 0.0132 14 Pass
Blue A PE-Cy7 Bl 94,63 599 -10 0.0184 22 Pass
Red C APC 143 38,26 S06 -12 0.01e6 42 Pass
Red A APC-Cy7? 81 44,48 533 -13 0.0044 973 Pass
Wiolet B Parific Blue a7 31.32 426 1 0.0805 2648 Pass
Winlet A ArnCyan 523 34.7 541 4+ 0.0141 4516 Pass
Specifications
PMTY Delka From baseline: S0 (B0
Wiolek Laser Primary Channel Bright Bead %:Robust C¥: 6,00 (Recommended)
Elue Laser Primary Channel Bright Bead %:Robust ;6,00 {Recommended)
Red Laser Primary Channel Bright Bead %:Robust v 6,00 (Recommended)
Research Use Only Page i of 2
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Detector Settings

Measurement Description

Laser Laser name

Detector Scatter or fluorescence detector

Parameter Fluorochrome name (assigned)

Target Value Target value defined by baseline

Actual Target Value Target value measured during performance check

% Difference Target
Value

Percent difference between baseline target value and target
value determined during the performance check

Bright Bead % Robust
Ccv

Percent robust coefficient of variation of bright beads

Mid Bead Median
Channel

Median fluorescence intensity (MFI) value of mid
beads—term used in the calculation of photon detection
efficiency (Qr) and linearity

Mid Bead % Robust CV

Percent robust coefficient of variation of mid beads—term
used in the calculation of photon detection efficiency (Qr)

Dim Bead Median
Channel

MEFI value of dim beads—term used in the calculation of
relative optical background fluorescence (Br) in the
detector. (Dim bead brightness approximates that of
negatively stained lymphocytes.)

Dim Bead % Robust CV

Percent robust coefficient of variation of dim beads—term
used in the determination of relative optical background
(Br) in the detector

PMTV PMT voltage value from current performance check

APMTV Difference between PMT voltage value for baseline check
and current performance check

Qr Relative fluorescence detection efficiency—used for

tracking light collection efficiency of a detector
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Br Relative optical background signal—used for tracking
optical background levels in a detector
P/F Pass or Fail—cytometer performance passes if difference

between baseline PMT setting and current PMT setting is
within 50 V (BD recommended) or a custom-defined
setting (see Specifications on page 79)

Specifications

These values are the BD recommended values for the following:

PMTYV delta from baseline—the default is 50 V. Users with administrative
privileges can modify the specification. See Specifications on page 79.

Bright bead %robust CV for the primary detector of each laser—this value
is 6.00 for BD cytometers with standard configurations (lasers, filters, and
mirrors).

For information on troubleshooting Cytometer Performance reports, see
page 115.

Application Settings Tasks

96

This section guides you through application settings tasks.

Working With Application Target Boxes on page 97
Creating Application Settings on page 98

Using Application Settings in an Experiment on page 102

Refer to the BD FACSDiva Software Reference Manual for instructions on
applying compensation, recording data, analyzing data, and shutting down the
system.
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Application settings provide an easy and reproducible way to reuse cytometer
settings for commonly used applications. Application settings are associated with
a cytometer configuration and include parameters needed for the application:
PMT voltages, area scaling factors, window extension values, and threshold
values. Note that application settings do not include compensation values.

Each time you run a performance check for a configuration, application settings
associated with that configuration are updated.

Before you can create application settings, you must run a performance check
with the cytometer configuration that will be used for the application.

NOTICE Each time you define a new baseline, verify that application settings are
still appropriate. Adjustment might be necessary.

Working With Application Target Boxes

An application target box appears on plots created with the Applications
Worksheet feature. The target box represents a range that the software
determines is optimal for resolving dimly fluorescing populations.

[ ‘w 0
. All Events
y-crosshair value 4
lo.c'_—z
L ]
23
3
e
Lo .‘:'-_% L
application target box s [ crosshairs
=] I x-crosshair value
a —
—r|'|'I'ITI'I'I'|_|_|'I'ITITI'|_|'|'ITI'IT|_I_|'ITI'ITr,_|'
Dm1 ot ot ot
o (A6, 72 'ElTC-A d

e The size of the application target box represents the SD of electronic noise
of the dim beads in each detector. The default value is 2 SD, but can be set
from 1 to 4 SD depending on the application. See Creating Application
Settings on page 98.
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e The crosshairs in each application target box represent 10 times the
standard deviation of electronic noise for that detector.

¢ The x-crosshair and the y-crosshair values are displayed next to each axis
(circled in green in the preceding figure).

Use the Application Target boxes as guides for adjusting the PMTVs for samples.
The software sets the PMTVs to provide appropriate resolution with dimly
fluorescing populations. These settings might not be optimal for all sample types
and might require adjustment.

Use the Application Target boxes to decide whether to increase or decrease
PMTVs. Placing the negative population below these Application Target boxes
might compromise low-end resolution. However, this might be required to bring
the bright staining population on scale. In general, BD recommends maintaining
the negative populations within the shaded areas.

NOTICE The starting PMT voltages generated by the software might place some
of the negative populations below the application target boxes. This is normal for
some parameters and will not affect resolution for these parameters.

Creating Application Settings

1 Exit Cytometer Setup and Tracking by choosing File > Exit.

The following dialog appears.

The settings from CST are different from those on the cytometer,
Do you wank to use the CST values?

N

[ Details == H Use CST Settings H Keep Current Settings ]

Don't show this message again For current login session,

e If you choose Use CST Settings, the latest CST cytometer settings from
the currently set configuration will be applied.
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e If you choose Keep Current Settings, the cytometer settings last used
for the logged in user will be applied.

In the BD FACSDiva workspace, click the New Experiment button on the
Browser toolbar.

NOTICE If you changed the default experiment template for the Browser
toolbar, create the experiment from the Blank Experiment or Blank
Experiment with Sample Tube default experiment template.

In the new experiment, click the experiment-level Cytometer Settings.

In the Cytometer Settings Inspector, delete unused parameters for the
application.

In the Browser, right-click the experiment-level Cytometer Settings, and
choose Application Settings > Create Worksheet.

A new global worksheet with plots specifically configured for each
parameter is created. Each plot contains an application target box (circled

in blue in Figure 4-2 on page 100).

By default, the application target box is set to display a range of 2 SD for
electronic noise of the dim beads.
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Figure 4-2 Global worksheet showing application target boxes
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6 (Optional) To change the size of the application target box, do the
following;:

¢ In the Worksheet, select the plot you want to change.

¢ Open the Plot tab of the Dot Plot Inspector. See Figure 4-3 on
page 101.

¢ In the Application Target Areas, click the arrow to display either the X
or Y Axis SD menus, and choose a number.

e Repeat for the other axis.
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Figure 4-3 Dot Plot Inspector

Inspector - Dot Plot

Plot |Title Labels | Acquisition | Dok Plot

Tube:

X Parameter:

¥ Parameter:
Biexponential Display
¥ Axis
Y Axis

Plat: Elements

FITC-A b

PE-& b

Application Target Areas

W 2l Events

[ Grid Plok Gut
Background Color: [¥/] Grid Sutline Tick Marks
[] @ Ful O Half
Fopulation Draw

Run a positively stained control with fluorochromes for each parameter.

In the Cytometer window, optimize the settings for your application, if

necessary.

¢ FSC and SSC voltages

e Threshold value

e  Area scaling factors
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9  Use the application target boxes as guides for adjusting fluorescence
voltages for your specific application, as needed.

e If the positively stained populations are on scale, no adjustment is
necessary.

e If the positively stained populations are off scale, lower the PMTVs
until the populations are on scale and in the linear range for the

detector.

10 Right click the experiment level cytometer settings and choose Application
Settings > Save.

A save dialog appears.

11 Name the application settings, and click OK.

Using Application Settings in an Experiment

Before you can apply application settings to your experiment, you must have a
performance check for the configuration you are using.

M Tip  Use the Reports view to quickly check whether a performance check exists
for a specific configuration.

1 In the BD FACSDiva workspace, choose Edit > User Preferences to verify
that the correct user preferences are set for your experiment.

2 Click the New Experiment button on the Browser toolbar.

NOTICE If you changed the default experiment template for the Browser
toolbar, create the experiment from the Blank Experiment with Sample
Tube default experiment template.
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Applying Application Settings

1

In the new experiment, right-click the experiment-level Cytometer Settings
and choose Application Settings > Apply.

In the Application Settings catalog, select the application settings file you
saved in Creating Application Settings on page 98. Click Apply.

If the parameters are not the same, a mismatch dialog appears.
e Click Overwrite to change all.
¢ Click Apply to change common parameter.

For more information, refer to the BD FACSDiva Software Reference
Manual.

When applications settings are applied to an experiment, the following
occurs:

e The cytometer settings are renamed application settings and the
cytometer settings icon in the Browser changes.

® The cytometer settings are updated with the parameters included in the
application settings, optimized PMT voltages, threshold settings, area
scaling factors, and window extension values.

Performing Compensation

Once application settings have been applied, perform compensation according to
your laboratory’s standard procedure. Refer to the BD FACSDiva Software
Reference Manual for instructions.
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Current Cytometer Setup and Tracking Settings

To apply the current Cytometer Setup and Tracking settings to an existing
experiment, do the following:

In the experiment, right-click the experiment-level Cytometer Settings and choose
Apply Current CST Settings.

If the Cytometer Setup and Tracking settings have expired or have warnings
associated with them, a warning message appears. Click OK to use the

Cytometer Setup and Tracking settings or Cancel to use the default cytometer
settings.

NOTICE  You can apply current Cytometer Setup and Tracking settings to an
experiment only if the experiment meets the following criteria:

® Does not contain specimen- or tube-level cytometer settings

* Does not contain recorded data

Experiment Setup for Offline Analysis

Follow this procedure to set up experiments on an Analysis workstation that is
not connected to a cytometer.

1 Start the Cytometer Setup and Tracking module.
On the acquisition workstation, select the configuration you want copy.
Copy the configuration, rename it, and save it.

Right-click the configuration and choose Export Configuration.

vu & W N

In the Export dialog, choose where to save the configuration and click
Save.
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On the analysis work station, import the exported configuration from the
acquisition workstation.

In the Cytometer Configuration window, select the imported configuration
and click Set Configuration.

Click Yes in the message dialog that appears asking whether you want to
change the configuration.

Quit Cytometer Setup and Tracking.

The analysis workstation is ready to create experiments for use on the
acquisition workstation.
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5

Troubleshooting

This section provides assistance for specific Cytometer Setup and Tracking
problems. For general software troubleshooting, refer to the BD FACSDiva
Software Reference Manual. For cytometer troubleshooting, refer to your
cytometer reference manual. If additional assistance is required, contact your
local BD Biosciences technical support representative. Go to our website,
bdbiosciences.com, for up-to-date contact information.
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General Troubleshooting

Observation or Error
Message

Possible Causes

Recommended Solutions

No beads detected

Beads not mixed prior to
dispensing

Beads too dilute

No beads added to the tube
or wells

Debris in the beads
suspension

Incorrect beads added

Vortex the beads vial, prepare a
fresh beads suspension, and rerun
the tube or well.

Low flow rate improperly
calibrated

Contact BD Biosciences.

Air bubbles in the flow cell or
sheath filter

Check the fluidics for bubbles and
debris. Refer to the flow
cytometer reference manual for
more information.

Clogs within sample tubes
and lines

Check the fluidics for clogs and
debris. Refer to the flow
cytometer reference manual for
more information.

Backpressure in waste lines

Check the waste tank vent for
obstruction.

Neutral density filter 2.0
installed in the FSC detector

Replace the filter with a lower
rated neutral density filter.

High scatter noise (FSC or
SSC)

¢ Perform monthly maintenance.

e (Call BD Biosciences.

Cytometer Setup and
Tracking interface does
not start

Error message hidden behind
the BD FACSDiva workspace

Minimize the BD FACSDiva
workspace to see the error
message.
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General Troubleshooting (continued)

Observation or Error
Message

Possible Causes

Recommended Solutions

Unable to connect to the
cytometer after exiting
Cytometer Setup and
Tracking

Configuration file was not
successfully sent to cytometer

1 Choose Cytometer > View
Configuration.

2 Set the appropriate
configuration.

3 Close Cytometer Setup and
Tracking.

Sample rate too low to
complete analysis

Beads not mixed prior to
dispensing

Vortex the beads vial, prepare a
fresh beads suspension, and rerun

Beads too dilute

the tube or well.

Debris in the beads
suspension

Incorrect beads added

Air bubbles in the flow cell or
sheath filter

Check the fluidics for bubbles and
debris. Refer to the flow
cytometer reference manual for
more information.

Backpressure in waste lines

Check the waste tank vent for
obstruction.

Low flow rate

e Prepare a fresh beads
suspension, increasing the
number of drops of Cytometer
Setup and Tracking beads.
Rerun the tube or well.

e Contact BD Biosciences.

Apply Current CST
Settings not available in
the shortcut menu

Experiment has specimen- or
tube-level cytometer settings

Delete the specimen- or tube-level
cytometer settings.
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General Troubleshooting (continued)

Observation or Error
Message

Possible Causes

Recommended Solutions

Apply Application
Settings not available in
shortcut menu

¢ Experiment has specimen-
or tube-level cytometer
settings

¢ Experiment does not have
an associated
configuration

Apply the current CST settings to
the experiment-level cytometer
settings.

CST keywords not
displayed in the Statistics
FCS file header

Cytometer settings are no
longer the current CST
settings values

Right-click the experiment level
cytometer settings and choose
Apply Current CST Settings.

Create Worksheet not
available in shortcut
menu

¢ Experiment has specimen-
or tube-level cytometer
settings

¢ Experiment does not have
an associated
configuration

Apply the current CST settings to
the experiment-level cytometer
settings.

e Performance check not
performed

Run a performance check.

e CST settings were not
applied

Apply the current CST settings to
the experiment-level cytometer
settings.
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General Troubleshooting (continued)

Observation or Error
Message

Possible Causes

Recommended Solutions

Unable to set laser delays

Beads not mixed prior to
dispensing

Vortex the beads vial, prepare a
fresh beads suspension, and rerun

Beads too dilute

the tube or well.

Debris in the beads
suspension

Air bubbles in the flow cell or
sheath filter

Check the fluidics for bubbles and
debris. Refer to the flow
cytometer reference manual for
more information.

Unstable sheath pressure

Check the fluidics for leaks,
bubbles and clogs. Refer to the
flow cytometer reference manual
for more information.

High scatter noise (FSC or
SSC)

¢ Perform monthly maintenance.

e (Call BD Biosciences.

Unable to use panel
template to create new
specimen

Panel template associated
with a configuration that
differs from experiment
configuration

Use a panel template that does not
contain cytometer settings.
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Baseline Troubleshooting

Observation or Error
Message

Possible Causes

Recommended Solutions

Performance (Qr, Br,
SDgn, PMTV, etc) differs
after changing beads lot

Lot-specific information for
new beads lot unavailable

Download the current lot-specific
information for the Cytometer
Setup and Tracking beads. See
Before Running Reset Target
Values on page 635.

Response curves
displayed in baseline
results plots are
uncharacteristic

Dim beads are not well
resolved in channel.

Try using different filters to better
resolve the dim beads from the

mid beads.

Alignment warning:
Bright bead % rCV for
primary channel is
greater than 6%

Beads expired

Prepare a fresh beads suspension
using the new beads lot and rerun
the tube or well.

Beads exposed to direct light

Prepare a fresh beads suspension
and rerun the tube or well.

Air bubbles in flow cell or
sheath filter

Check the fluidics for bubbles and
debris. Refer to the flow
cytometer manual for more
information.

Insufficient warm-up time of
the cytometer lasers

Allow the cytometer lasers
sufficient warm-up time. Refer to
the cytometer manual for
requirements.

Dirty flow cell

Perform the monthly cleaning
procedure. Refer to the cytometer
manual for instructions.

Suboptimal filter and mirror
configuration

Refer to the cytometer manual for
standard configurations.

Cytometer alignment changed

Contact BD Biosciences.
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Baseline Troubleshooting (continued)

Observation or Error
Message

Possible Causes

Recommended Solutions

Unable to calculate Qr

Insufficient bead intensity in
the selected parameter

See page x for filter and mirror
limitations.

Beads expired

Prepare a fresh beads suspension
using the new beads lot and rerun

the tube or well.

Beads exposed to direct light

Prepare a fresh beads suspension

and rerun the tube or well.

Low dim bead %rCV caused
by high laser power or low
sheath pressure

¢ Refer to the cytometer manual

for standard cytometer
configurations.

e Contact BD Biosciences.

Debris in the beads

Vortex the beads vial, prepare a

suspension fresh beads suspension, and rerun
the tube or well.
All values for a PMT failure e Prepare a new bead solution

particular fluorochrome
appear as NA

and rerun the baseline.

¢ Perform the long clean
procedure on the cytometer.
Refer to the cytometer
reference manual for
instructions.

e Contact BD Biosciences.

Incorrect filters used

See page x for filter and mirror
limitations.

%rCV and rSD NA

Insufficient bead intensity in
the selected parameter

See page x for filter and mirror
limitations.
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Baseline Troubleshooting (continued)

Observation or Error
Message

Possible Causes

Recommended Solutions

Linearity warning;:
Unable to reach
maximum channel with
maximum PMTV

Insufficient bead intensity in
the selected parameter

See page x for filter and mirror
limitations.

Beads expired

Prepare a fresh beads suspension
using the new beads lot and rerun
the tube or well.

Beads exposed to direct light

Prepare a fresh beads suspension
and rerun tube or well.

Debris in the beads
suspension

Vortex the beads vial, prepare a
fresh beads suspension, and rerun
the tube or well.

Insufficient warm-up time of
the cytometer lasers

Allow the cytometer lasers
sufficient warm-up time. Refer to
the cytometer manual for
requirements.

Dirty flow cell

Perform the monthly cleaning
procedure. Refer to the cytometer
manual for instructions.

Cytometer alignment changed

Contact BD Biosciences.

Area Scaling Factor
(ASF) value flagged

e Unstable fluidics

e Air bubbles in the flow cell
or sheath filter

e Purge the flow cell.

¢ Perform monthly cleaning
procedure. Refer to the
cytometer manual for
instructions.

e Contact BD Biosciences.

e Ratio of Minimum ASF to
Maximum ASF >3

¢ Laser is out of alignment

Contact BD Biosciences.
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Performance Check Troubleshooting

Observation or Error
Message

Possible Causes

Recommended Solutions

PMT settings change
>50 volts (or user
specified value) between
performance checks

Beads expired

Prepare a fresh beads suspension
using the new beads lot and rerun
the tube or well.

Beads exposed to direct light

Prepare a fresh beads suspension
and rerun the tube or well.

Baseline not reset after
cytometer maintenance

Redefine the baseline. See Baseline
Definition on page 48.

Incorrect filters or mirrors
installed

Make sure that the selected
configuration matches the
physical configuration of the
cytometer.

Dirty flow cell

Perform the monthly cleaning
procedure. Refer to the cytometer
manual for instructions.

Air bubbles in the flow cell

Check the fluidics for bubbles and
debris. Refer to the cytometer
manual for more information.

Insufficient warm-up of the
cytometer lasers

Allow the cytometer lasers
sufficient warm-up time. Refer to
the cytometer manual for
requirements.

Cytometer alignment changed

Contact BD Biosciences.

FSC settings change
>50 volts (or user
specified value) between
performance checks

Incorrect neutral density filter
installed (BD FACSAria
platform only)

Install the correct neutral density
filter. (BD FACSAria platform
only)
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Performance Check Troubleshooting (continued)

Observation or Error
Message

Possible Causes

Recommended Solutions

Performance check
failure

The rCV ratio of dim to mid
beads is less than 1.5

¢ Prepare a fresh beads
suspension and rerun the
performance check.

¢ Perform the monthly cleaning
procedure. Refer to the
cytometer manual for
instructions.

¢ Troubleshoot the detector in
BD FACSDiva software.

Insufficient warm-up time of
the cytometer lasers

Allow the cytometer lasers
sufficient time to warm up. Refer
to the cytometer manual for laser
warm-up requirements.

Alignment warning:
Bright bead %rCV for
primary channel is
greater than 6%

Beads expired

Prepare a fresh beads suspension
using the new beads lot and rerun
the tube or well.

Beads exposed to direct light

Prepare a fresh beads suspension
and rerun the tube or well.

Air bubbles in the flow cell or
sheath filter

Check the fluidics for bubbles and
debris. Refer to the cytometer
manual for more information.

Insufficient warm-up time of
the cytometer lasers

Allow the cytometer lasers
sufficient warm-up time. Refer to
the cytometer manual for
requirements.

Dirty flow cell

Perform the monthly cleaning
procedure. Refer to the cytometer
manual for instructions.

Suboptimal filter and mirror
configuration

Refer to the cytometer manual for
standard configurations.

Cytometer alignment changed

Contact BD Biosciences.
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Performance Check Troubleshooting (continued)

Observation or Error
Message

Possible Causes

Recommended Solutions

Unable to calculate Qr

Insufficient bead intensity in
the selected parameter

See page x for filter and mirror
limitations.

Beads expired

Prepare a fresh beads suspension
using the new beads lot and rerun
the tube or well.

Beads exposed to direct light

Prepare a fresh beads suspension
and rerun the tube or well.

Low dim bead %rCV caused
by high laser power or low
sheath pressure

¢ Refer to the cytometer manual
for standard cytometer
configurations.

e Contact BD Biosciences.

Debris in the beads
suspension

Vortex the beads vial, prepare a
fresh beads suspension, and rerun
the tube or well.

Area Scaling Factor
(ASF) value flagged

e Unstable fluidics

e Air bubbles in the flow cell
or sheath filter

e Purge the flow cell.

¢ Perform the monthly cleaning
procedure. Refer to the
cytometer manual for
instructions.

e Contact BD Biosciences.

e Ratio of Minimum ASF to
Maximum ASF >3

e Laser is out of alignment

Contact BD Biosciences.
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Reset Target Values Troubleshooting

Observation or Error

Possible Causes Recommended Solutions
Message
Performance (Qr, Br, Lot-specific information for Download the current lot-specific
SDgN, PMTV, etc) differs  the new beads lot unavailable information for the Cytometer
after changing beads lot Setup and Tracking beads. See

Before Running Reset Target
Values on page 635.
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Glossary

application settings

area scaling

Background (B)
Br factor

Cytometer Setup and
Tracking beads

Cytometer Setup and
Tracking workspace
window

coefficient of variation
()

compensation

cytometer settings

Cytometer settings that are linked with a specific cytometer
configuration and automatically adjusted according to results
obtained during the Cytometer Setup and Tracking daily setup

A correction factor that places area measurements on the same
scale as height measurements

Optical background fluorescence
Relative optical background fluorescence

Particles used to automatically perform basic cytometer setup
and performance tracking

Computer work area in which cytometer setup and tracking
tasks are performed

The standard deviation of the data divided by the mean of the
data; typically expressed as a percentage (also known as Relative
Standard Deviation)

When applied to channel data measured on a population of cells,
the CV is a measure of variation independent of the population
mean.

The process by which spillover fluorescence is removed from
secondary parameters so that fluorescence values for a
parameter reflect only the fluorescence of the primary
fluorophore

Collection of values for parameters measured, photomultiplier
(PMT) voltages, threshold, compensation, and any ratio
measurements
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cytometer setup and
tracking

global worksheet

laser delay

Median Fluorescence
Intensity (MFI)

parameter

population

relative fluorescence
detection efficiency

Q)

robust coefficient of
variation (rCV)

robust standard
deviation (rSD)

specimen

A group of setup and cytometer management features in
BD FACSDiva software

Worksheet for which elements can be used to display multiple
data sets by moving the current tube pointer

See also Worksheet window.
Amount of time between signals from different laser intercepts

The median channel of the cytometer response for a population

Measurement of a cell property that is ascertained as the cell
passes through the laser beam

Each parameter is the output of a single photomultiplier tube or
photodiode, measuring fluorescent or scattered light.

Data subset defined by a gate or interval

Relative fluorescence detection efficiency for each fluorescent
detector.

Robust coefficient of variation is calculated as follows:
%rCV = ((rSD)/median) x 100)

The rSD is calculated as follows.
The median of the data sample is computed:

0 = med;{x;}

median

From that, the median absolute deviation is computed:

Omedian — medi{(‘xifamcdianp}

Then the robust standard deviation is computed:

The constant is: 6, 4ian = Omedian” ¢ (0.75)
A Browser object representing the type of material to be

analyzed, the collection date, and user-defined keywords
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spectral overlap

standard deviation
(SD)

threshold

window extension

Worksheet window

workspace window

Fluorescence detected in a channel other than the one for which
it is intended

A measure of the spread around the mean for events within a
defined population, defined as

n
_2

SD = [3(X-X) /(n-1)

i=1
A trigger signal and level of discrimination to eliminate
unwanted events
Only events with parameter values above the threshold will be
analyzed.

Extension of the time during which a pulse is sampled

Window for viewing analysis objects on normal worksheets or
global worksheets

A component in the BD FACSDiva software workspace

Workspace windows can be hidden or shown, resized, and
closed. The visibility, size, and position are saved when you exit
the software and are restored when you start the software the
next time.
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Appendix A

Upgrading BD FACSDiva Software

This appendix describes how to upgrade BD FACSDiva software v4.1.2 or v5.0
to v6.0 and how to set your cytometer configuration after the upgrade.
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Upgrading the Software

Start the current version of BD FACSDiva software (either v4.1.2 or v5.0).

Select the instrument configuration that corresponds to your cytometer’s
physical configuration.

Exit the current version of BD FACSDiva software.

Load BD FACSDiva software v6.0 according to the installation
instructions.

Start BD FACSDiva software v6.0.

Setting a Configuration

You need to set a configuration using the Cytometer Setup and Tracking interface
even if you will not use its features. After upgrading the software, you can set a
configuration defined in a previous version or set a configuration defined in

BD FACSDiva software v6.0.

During the upgrade process, configurations defined in the previous
software version are copied to an Old Cytometer Configurations folder.

During the upgrade process, the current configuration in the previous
software version becomes the base configuration in the current version. The
base configuration will not have filter and mirror information defined.

NOTICE  Filter and mirror information is required only when using the
Cytometer Setup and Tracking features.
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Setting a Configuration and Exiting Cytometer
Setup and Tracking

1 From BD FACSDiva software v6.0, choose Cytometer > View
Configurations to open the Cytometer Configurations window.

2 In the Configurations list, do one of the following:
*  Open the Base Configuration folder and select the base configuration.
*  Open the Old Cytometer Configurations folder and select a
configuration that corresponds to your cytometer’s physical
configuration.
3 Click Set Configuration.

4 Click OK to close the Cytometer Configurations window.

5 Choose File > Exit to close the Cytometer Setup and Tracking workspace.
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Setting a Configuration and Using Cytometer Setup
and Tracking

1
2

[0, }

O 00 N o

10

From BD FACSDiva software v6.0, choose Cytometer > CST.
In the Setup Control window, click Select Configuration.

In the Configurations list, open the Base Configuration folder and select the
base configuration.

Double-click to edit the configuration.

Assign filter and mirror information. See Assigning Parameters, Filters, and
Mirrors on page 44.

Click Set Configuration.

Define a baseline. See page 49.

Run a performance check. See page 91.
Choose Exit > CST.

Set up and run your experiment in the BD FACSDiva workspace.
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configuration, cytometer
about 36
adding comments 44
after software upgrade 36
base 36
current 45
deleting 45
exporting 46
importing 47
printing 45
setting current 45
conventions, manual viii
creating
application settings 98
custom configurations 40
filters 37
mirrors 37
parameters 37
CSV files 85
custom configurations, creating 40
customer support ix
cytometer baseline report 57
detector settings 59
laser settings 62
linearity results 64
PMTV plots 63
specifications 61
cytometer baseline status 25
cytometer baseline, running 49
cytometer configuration
adding comments 44
after software upgrade 36
exporting 46
importing 47
printing 45
Cytometer Configuration window 40
cytometer configurations
about 36
deleting 45
verifying 90

cytometer performance
report
detector settings 95
reviewing 93
setting specifications 79
specifications 96
results 25
status 25
Cytometer Setup and Tracking
current settings 104
Cytometer Setup and Tracking settings
applying 104
cytometer state 27
cytometer status 24, 26

D

deleting
bead lot information 35
cytometer configurations 435
detector settings
baseline report 59
performance report 95
reset target values report 71
display criteria, performance
tracking 84
displaying, Levey-Jennings charts 23
documentation, electronic vii
dot plot inspector 101
dot plot parameters, choosing 78
downloading lot-specific file 33
duplicate bead lots 31

E

electronic documentation vii
entering bead lot ID 33
experiment setup, offline 104
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exporting
bead lot information 35
cytometer configurations 46
results files 85

F

files, CSV 85
filters
adding 39
assigning 44
creating 37

G

general troubleshooting 108

H

help, online  vii

icons, report 21
importing
bead lot information 30
cytometer configurations 47
Inspector, dot plot 101

L

laser settings

baseline report 62

reset target values report 72
Levey-Jennings, charts 23, 81
linearity results, baseline report 64
lot-specific file 30

downloading 33

M

manuals, related  vii
mirrors
adding 39
assigning 44
creating 37
modifying
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offline analysis 104
online help vii
overview 16

baseline definition 48

83
application target boxes
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performance tracking preferences 77, 80
display criteria 84
modifying alarm boundaries 83
selecting scale 82
window 80
Performance Tracking tab 23, 81
PMTV plots, baseline report 63
PMTVs, adjusting in plots 55
Preferences
automatic save destination 75
changing report 74
Cytometer Setup and Tracking 73
dot plot parameters 78
performance tracking 80
performance tracking entries 77
resetting expiration dating 76
primary detector, definition 61
printing
bead lot information 33
cytometer configurations 45

R

reference manual, electronic  vii
report icons 21
reports
baseline 57
cytometer baseline 57
reset target values 69
viewing 20
Reports tab 20
reset target values report
detector settings 71
laser settings 72
reviewing 69
specifications 72
resetting
expiration dating preference 76
target values 65
target values troubleshooting 118

results

cytometer performance

performance 25
results files

CSV 85

exporting 85
reviewing

baseline PMTYV selection plots

25

performance report 93
reset target values report

Robust Standard Deviation 120

S

selecting scale 82
setting
current configuration
side scatter 43
SSC 43

45

Setup Control window 25

using 49
Setup tab 19
side scatter
locked detector 43
setting 43
unlocking detector 43
software, upgrading 124
specifications
baseline report 61

69

performance report 79, 96
reset target values report

SSC
locked detector 43
setting 43

unlocking detector 43
Standard Deviation (SD)
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System Summary window 24 w
system, starting 88 .
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Reports 20 Performance Tracking

Setup 19 Preferences 80

Setup Control 49
Windows task bar 19
workflow 16
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application 97
modifying 100

worksheet 100 overview 16

target values, resetting 65 tasks 88 o

tasks worksheet, application target boxes 100
administrative 29 workspace

application settings 96 Cytometer Setup and Tracking 18
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U
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