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About This Workbook

This workbook contains presentations, exercises, and worksheets used during the operator
course for the BD FACSCalibur™ cytometer, and is for training purposes only.

Additional BD FACSCalibur Information

For more information about the cytometer and its software, as well as instructions for use,
refer to:

e BD FACSCalibur Flow Cytometer Reference Manual
* BD CellQuest Pro Software Reference Manual
* BD FACSComp Software Reference Manual

e BD MultiSet Software Reference Manual

About This Workbook xi



Conventions

Hazard Alerts

The following symbols and formats are used to alert you to a potential hazard.

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

A & Laser radiation hazard or unsafe practice that could result in minor or severe injury, or
death.

A & Biological hazard or unsafe practice that could result in minor or severe injury, or death.

A A Electrical danger or unsafe practice that could result in minor or severe injury, or death.

Text and Keyboard Conventions

Convention  Use

TIP Highlights features or hints that can save time and prevent
difficulties.
Italics Italics are used to highlight book titles, to indicate text to be

typed in a dialog, and to clarify some user interface labels.

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

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

xii BD FACSCalibur Operator Course Workbook 23-10509-00 Rev. A



Technical Assistance

For technical questions or assistance in solving a problem:

® Read the section of the workbook or user’s guide specific to the operation you are
performing.

¢ Refer to the troubleshooting section in the appropriate user’s guide.

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

When contacting BD Biosciences, have the following information available:
e Product name, part number, and serial number
® Any error messages
¢ Details of recent system performance

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

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

Customers outside the US and Canada, contact your local BD representative or distributor.

About This Workbook

xiii



Limitations

For in vitro diagnostic (IVD) use when used with IVD reagents. Refer to the appropriate
reagent package insert for application-specific limitations.

xiv  BD FACSCalibur Operator Course Workbook 23-10509-00 Rev. A



Course Objectives

After completing this course, you will be able to:

¢ Describe basic concepts in flow cytometry.

¢ Operate and maintain the cytometer, and troubleshoot basic instrument problems.

¢ Use BD FACSComp™ software to perform quality control on the cytometer.
¢ Acquire and analyze multicolor data using BD CellQuest™ Pro software.
¢ Organize data files with Mac OS X.
If applicable, you will be able to:
e Sort cells and analyze the sorted sample to determine sort purity.

¢ Use the BD FACS™ Loader option (with BD™ WorklistManager software and
BD™ LoaderManager software) to acquire and analyze data.

¢ Use the BD™ High Throughput Sampler (HTS) option (with BD™ PlateManager
software) to acquire and analyze data.

¢ Use BD Multiset™ software to acquire and analyze data.

Course Objectives

XV
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BD FACSCalibur Cytometer
Overview and Operation

This chapter reviews general flow cytometry concepts and introduces concepts specific to
your BD FACSCalibur™ cytometer.

After completing this chapter, you will be able to:
e Describe cytometer components.
¢ Describe the main cytometer systems and how each works.
¢ Perform cytometer startup and shutdown procedures.

¢ Login to your BD FACStation™ computer system.

Chapter 1: BD FACSCalibur Cytometer Overview and Operation 17



& BD

Introduction to the
BD FACSCalibur Flow Cytometer

& BD

What Can a Flow Cytometer
Tell Us About a Cell?

Relative size:
Forward Scatter (FSC) SSC & Fluorescence
Detectors
Relative granularity or
internal complexity:

Side Scatter (SSC) '”Cﬂgm ESC Detector
Source

Relative fluorescence ’ ~

intensity 4
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Cytometer Subsystems

Fluidics
To introduce and focus the cells for interrogation

Optics
To generate and collect the light signals

Electronics

To convert the optical signals to proportional digital signals,
process the signals, and communicate with the computer

Basic Fluidics Principles

FLOW CELL

AIR
VENT

AIR
PRESSURE

WASTE TANK
SHEATH TANK SAMPLE TUBE

Chapter 1: BD FACSCalibur Cytometer Overview and Operation

19



Droplet Containment System

-
e

P O T T T TS

e e e e e e

& BD

peristaltic
vacuum  pFEEreTeTeTE
pump to waste

4<—— o-ring

sample injection tube (SIT)

droplet containment tube

vacuum to waste

Sample Flow

Low Differential Pressure

Low Sample .
Pressure
12 pL/min °
o Laminar
Flow

%

c 2

Sheath I Sheath
Sample

& BD

High Differential Pressure

High Sample .
Pressure o
60 pL/min .
: Laminar
o Flow
(-]
Sheath I Sheath
Sample
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Optics

A laser

Excitation optics consist of:

Collection optics consist of:
A collection lens
A system of optical mirrors and filters
Optical detectors

& BD

Lenses to shape and focus the laser beam

Longpass
460 500 540

Qsoo y

Collection Optics: Filters

Shortpass
460 500 540

17

% BD

Bandpass
460 500 540

N

/

\BP500/50

\A A/
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& BD

Collection Optics: Detectors

Detector  Filter Color Fluorochrome
[ FL1  530/30 nm Green FITC
Blue Laser FL2 585/42 nm  Yellow/Orange PE
488 nm
FL3 670 nm LP Dark Red PerCP, PerCP-Cy5.5
\
RedLaser | rl4  661/16 nm Red APC
635nm U

& BD

Emission Spectra

FITC PE Pl APC PerCP PerCP-Cy5.5
1000

\
\

600

400

200 -

0
400 450 500 550 600 650 700 750

Wavelength (nm)

10
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wBD

Collection Optics

Friad
530/30

Fsscll 4gs10

FL2 | sg5/42 90/10 Beam Splitter

FL4 | 661/16 DM 560SP

Fluorescence
Collection Lens

Half Mirror

FL3

488 nm - )
Blue Laser . d~§_3?jml1 : 488/10 FSC Diode
ed Diode Laser Focusing
Lens

Excitation Optics

11

Fluidics & Optics Review « BD

An illumination region Beam Combiner
i i 488
eperie

excitation optics. Focusing

Lens

Cells are passed precisely
through the illumination region

using hydrodynamic focusing.

FL1
8BS
FL2
The emitted light signals are
directed to specific detectors -
by the collection optics.
FL3 n
FSC Dliode

12
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& BD

Electronics

Optical signals are converted to electronic signals.
Voltage pulse height, area, and width are analyzed.
Analog signals are converted to digital signals.

Data is transferred to the computer.

13

& BD

Creation of a Voltage Pulse

Laser

Volts
Pulse Height

l————— Time (us)
Pulse Width

14
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Signal Out
Photon In
Voltage In PMT
Power Supply
0 0 Detectors /Amps
Param Detector Voltage Amp Gain Maode
P1 FSC EC0 [3) 3.71 ra Ln |2
P2 SSC an1 f§ 100 3 9
P3 FL1 150 r? {f Log |2
P4 FL2 150 @ '{é\ log |3
PS Fi3 468 (3 % (log 2
PE FL2-A 1.00 f? Lin
il
%
P7 L4 318 [3) Log I3
8 og |5
@ Four Color DDM Param: FL2

Amplifiers:
LIN or LOG

& BD

Conversion of Optical Signals to
Proportional Electronic Signals

]

Voltage Pulses
ssC /\
Time

FL1

Time

FL2

FL3

Time

FL4
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Amplifiers:
LIN or LOG

Signal Out | Pre-
Amplifier
Photodiode
a.06 Detectars/Amps
Param Detector  Voltage Maode
P1 FSC |« EOO | 3.7 ';‘ Ln %
EO1 - P
P2 SSC £0z 1.00 {?\ Lin  §
P3 FL1 E03 4 M
El = =
Pa FLZ {1 Log |3)
PS FL3 468 13 4! (Log o
PE FL2-A 1.00 fg\ Lin
i
4
[n] z
g FL4 318 # Leg [3)
™ Four Color DDM Param: FLZ

% BD

Conversion of Optical Signals to
Proportional Electronic Signals

Photon
In

Voltage Pulses

s\

Time
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& BD

Linear v. Log Amplification

200 1000

Linear amplification is used for light scatter parameters.
Linear mode amplifies signals 1.00 to 9.99 times.

Log amplification is used for fluorescence signals with a large
dynamic range. The log scale has a range of four decades.

17

wBD
FL1 Vo|tage § 8 Peak Linear.001
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B
%) ‘gg_
3 0.1V £
> 38
Time F
» = T T
2 [ 200 400 600 300 1000
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> ov _ 10V
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2
E 1.2V % & Peak Log.002
=
Time 27
28]
0 £
S 4V 589
>
g |
Time l
=1 t
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" FL1-H
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@ BD
FCS Files

List-Mode Data
FSC SSC FL1 FL2
Keywords Event1| 30| 60| 638]| 840]
Event 2 | 100][ 160 || 245]| 5]
Event 3 [ 300 || 650 || 160 [ 720

Instrument Settings
List-Mode Data

1000 3

840500

o 600 7

FL

400 3
200
85 ]
L L N LN LN B LR AL
0 200 400 600 800 1000
FL1
245 638
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w BD
Review

The flow cytometer can provide information
about a particle’s relative size, relative complexity,
and relative fluorescence intensity.

Particles are carried in a fluid stream to the
flow cell where they scatter laser light and
emit fluorescent light.

Detectors produce electronic signals proportional
to the optical signals striking them.

Data is collected and processed on every event
and then stored in the computer.

20
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Cytometer Components

Fluidics Drawer

Fill in the missing labels on the fluidics drawer illustration using the following options:

A. Sheath filter G. Sheath tank
B. Metal bracket H. Wiaste probe sensor connector
C. Air connector (pressurize sheath) I. Sheath connector
D. Toggle switch (vent valve) J. Waste tank
E. Air connector (vent waste pressure) K. Sheath probe sensor connector
F. Waste connector
'\
J
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Sample Injection Port (SIP)

Fill in the missing labels on the SIP illustration using the following options:

A. Droplet containment sleeve

w

Support arm

Tube retainer

C.
D.
E. Bal seal

Sample injection tube

Chapter 1: BD FACSCalibur Cytometer Overview and Operation



Loader
Fill in the missing labels on the Loader illustration using the following options:

Drawer
Center spindle

Optical sensors

o 0 v o>

Tube lifter
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BD High Throughput Sampler

Fill in the missing labels using the following options.

A. Sampler coupler
B. Primary syringe and valve

C. Plate holder
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Optics Exercise

Use the BD FACSCalibur optics information and the excitation and emission graphs to
determine the laser and PMT to use for each of the following fluorochromes.

Fluorochrome Laser (Red or Blue) Detector

7-AAD

Alexa Fluor® 633

EGFP

PE-Cy™S5.5

TO-PRO-3

Laser Detector Bandpass Filter Wavelength Range

488 nm (blue) | FL1 530/30 515 to 545
FL2 585/42 564 to 606
FL3 670LP 670 and higher

635 nm (red) FL4 661/16 653 to 669

Excitation EGFP PE-Cy55 7-AAD Alexa Fluor 633

1004

TO-PRO-3

a0+

G0

404

204

a . —————————T————

T T T T T T
340 400 440 a00 540 G600 640 i} 7an |00 840
Wiawelength (nmj

Alexa Fluor 633

Emission PECy55 7-AAD
1004
804
604
404

204

1]

350 400 450 500 aa0 GO0 6a0 oo Tan 0o a0
Wiavelength (nm}
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System Startup

Acquisition of flow cytometry data is a multistep process. The following figure outlines the
main steps involved. This exercise will focus on starting up the cytometer and the computer.

Start Up
System

Perform
QC

Optimize
Settings

Acquire
Data

Analyze
Data

Shut Down
System

Always turn on the cytometer before turning on the computer when acquiring data. This
enables the computer to recognize that the cytometer is connected. When analyzing data, it
is not necessary to turn on the cytometer.

1 Turn on the cytometer. The cytometer power switch is located in the lower right
corner of the instrument.

The LO fluid control button lights green and the STNDBY button lights orange.

The system allows the laser to warm up for 5 minutes after the instrument is powered
on, before it will acquire data.

2 Turn on the computer.

3 Select your user ID and enter the password.

Filling the Sheath Tank

Recommended Sheath Fluid

e BD FACSFlow™ sheath fluid (BD Biosciences) for nonsorting applications.

e Phosphate-buffered saline (PBS) (Dulbecco’s Ca2* and Mg2+-free) for sorting
applications.

Non-recommended Sheath Fluids
¢ Fisher Hematology Diluent
e JIsoton III
e Isolac D
¢ Deionized (DI) water

IMPORTANT  If you prepare your own sheath fluid, pass it through a 0.22-pm filter before
running it on the instrument.
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Slide the fluidics drawer out. Flip the vent valve toggle switch, located between the
sheath and waste tanks, in the direction of the arrow.

Toggling the switch relieves the sheath tank of air pressure.
Disconnect the sheath tubing (white) and the air tubing (blue) from the instrument by
squeezing the metal clip on the quick-disconnect and pulling each connector from the

fitting.

Disconnect the fluid detection probe connector by squeezing the sides while pulling
the plastic connector.

Slide the metal sheath tank bracket away from you, and lift up to remove it.

Remove the sheath tank, remove the fluid detection probe, and fill the tank to 3/4 its
capacity with the recommended sheath fluid.

A & Avoid filling the sheath tank to its maximum capacity.

10

1

When a full tank is pressurized, fluid might be forced into the air supply tubing,
preventing proper pressurization.

Additionally, since there is approximately 400 mL of bleach in the 4-L waste tank,
filling the sheath tank to maximum capacity will overfill the waste tank.

Replace the sheath tank.

Replace the sheath bracket by sliding the metal bracket toward you. Make sure the
square lip on the right side of the bracket is covering the ball valve.

Return the connectors to their original positions.

a Insert the sheath fluid detection probe connector into its housing.

b Insert the blue quick-disconnect into the blue port until you hear a click.

¢ Insert the white quick-disconnect into the white port until you hear a click.
d  Verify that there are no kinks in the sheath and waste tubing lines.

Flip the vent valve toggle switch to pressurize the tank.

Check the sheath tank to ensure that it is properly pressurized. It should not be able to
move around under the bracket.

Check the sheath filter to be sure no air bubbles are trapped inside.

e If bubbles are visible, gently tap the filter body to dislodge them and force them to
the top. Push the roller in the roller clamp forward to allow the pressurized sheath
fluid to force the air bubbles into the waste tank. Return the roller clamp to
closed position. Repeat steps if necessary.
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12 Check the sheath line and the sheath filter line for bubbles.

If bubbles are in either line, disconnect the tubing at the quick-disconnect port
and press the tip of the valve against the side of a waste beaker. The pressurized
sheath fluid will force bubbles and sheath fluid out of the tubing.

Emptying the Waste Tank

It is good practice to empty the waste tank when you fill the sheath tank. This prevents the
waste tank from overflowing.

& & Observe universal precautions when handling waste materials.

1 Disconnect the waste tubing (orange) and the air tubing (white) from the instrument
by squeezing the metal clip on the quick-disconnect and pulling.

2 Disconnect the fluid detection probe connector by squeezing the sides and pulling.

3 Remove the waste tank, remove the fluid detection probe, and empty the tank
according to local, state, and federal hazardous waste handling regulations.

4 Fill the waste container with 400 mL of undiluted household bleach.

This will make a 10% solution of bleach in the waste container once it is full.

5 Replace the waste tank.

6 Return the connectors to their original positions.

a

b

Insert the waste fluid detection probe connector into its housing.

Insert the orange quick-disconnect into the orange-colored port until you hear a
click.

Insert the white quick-disconnect into the white-colored port until you hear a
click.

Verify that there are no kinks in the waste and air vent tubing lines.
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System Shutdown

36

Always clean the instrument before you power it off at the end of the day. Proper cleaning

will ensure that your instrument will function consistently.

Start Up
System

Perform
QC

Optimize
Settings

Acquire
Data

Analyze
Data

Shut Down
System

To prevent the sample tube from becoming clogged and to remove adhesive dyes that could
remain in the tubing (causing carryover), run a 10% bleach solution through the SIP at the
end of each day, followed by a DI water rinse. Also perform this procedure immediately
after running viscous samples or dyes such as propidium iodide (PI), acridine orange (AO),
or thiazole orange (TO).

1
2

0 N o v b

BD FACSCalibur Operator Course Workbook

Place the cytometer in RUN mode and set the flow rate to HI.

Install a tube containing 3 mL of a 10% bleach solution on the SIP with the support
arm to the side (DCM pump is on), and let it run for 1 minute.

Move the support arm under the tube (DCM pump is off). Allow the bleach solution
to run for 5§ minutes with the flow rate set to HI.

Remove the tube of bleach solution from the SIP.

(Optional) Repeat steps 2 through 4 using BD FACS™ rinse solution.
Repeat steps 2 through 4 using DI water.

Place the cytometer in STNDBY mode.

Place a tube containing no more than 1 mL of DI water on the SIP.

Sheath fluid will backflush into the tube and might cause the tube to overfill if more
than 1 mL of DI water is in the tube. This could affect instrument performance.

If you are finished running samples, shut off the power to the cytometer.

The tube of DI water should remain on the SIP to prevent salt deposits from forming
in the injection tube.
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Periodic Maintenance

The following periodic maintenance procedures are necessary to maintain optimal
instrument performance.

¢ Monthly cleaning

e Sheath filter replacement

e Air filter cleaning

¢ Bal seal replacement

e Sample O-ring replacement

The monthly cleaning procedure is described in the following section. Refer to the
FACSCalibur System User’s Guide for instructions for other maintenance procedures.

Monthly Cleaning

Perform overall system fluidics cleaning at least once a month or more frequently if you are
running high volumes of samples or dyes such as propidium iodide (PI), acridine orange
(AO), or thiazole orange (TO).

A Running bleach or detergent through the sheath filter will break down the filter
paper within the filter body. These paper fragments might clog the flow cell and
require replacement of the filter.

When performing monthly cleaning, bypass the sheath filter as described in this
procedure.

1 Turn on the cytometer.

2 Remove the sheath tank.
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Disconnect the upper tubing of the sheath filter from the SALINE FILTER port by
squeezing the metal clip on the quick-disconnect and pulling the connector from the
fitting.

Connect the sheath tubing (white) from the tank to the port labeled SALINE FILTER.

This bypasses the sheath filter and allows fluid to travel from the sheath tank through
the tubing directly to the flow cell and to the waste tank.

Normal Sheath Flow Connections Bypassing the Sheath Filter

Install a spare tank with 1 to 2 L of a 10% bleach solution.

Set the flow rate to HI, then install a tube containing 3 mL of 10% bleach solution on
the SIP.

Place the cytometer in RUN mode and allow the solution to run for 20 to 30 minutes.
Remove the tube of bleach solution from the SIP.

(Optional) Repeat steps 5 through 8 using BD FACS™ rinse solution.

Repeat steps 5 through 8 using DI water.

Replace the original sheath tank and reconnect the sheath filter. Place a tube
containing no more than 1 mL of DI water on the SIP.

Place the cytometer in STNDBY mode.

Turn off the power to the cytometer. The tube of DI water should remain on the SIP to
prevent salt deposits from forming in the injection tube.

IMPORTANT  After a monthly cleaning, you will need to run sheath fluid for approximately
5 minutes before acquiring samples. If you will not be using your instrument for a week or
longer, perform monthly maintenance and keep the DI water in the fluidic system until you
use the instrument again.
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Review

1 Name the three subsystems of the BD FACSCalibur flow cytometer.

2 What would cause the cytometer status to remain in Standby (RUN button remains
orange) when a tube has been placed on the SIP and the RUN button has been
pressed?

3 What should you do to avoid running bleach through the sheath filter during monthly
cleaning?
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BD Supplies Part Numbers

40

Part Name Part Number
BD FACSFlow sheath fluid 342003
BD FACS™ sheath solution with surfactant 336524
BD FACS Rinse Solution 340346
BD FACS Clean Solution 340345
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2

Instrument Controls in
BD CellQuest Pro Software

After completing this chapter, you will be able to:
¢ Open an Experiment document
¢ Adjust instrument settings
e Perform manual compensation

¢ Load and save instrument settings
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Introduction

In this chapter, you will learn how to use the instrument controls in BD CellQuest Pro
software. Also, you will investigate the concepts of spectral overlap and fluorescence
compensation.

Materials

BD Calibrite™ beads will be used in the instrument control exercises in this chapter. The
following bead tubes will be provided by your instructor for these exercises:

e Unlabeled beads

¢ Mixed beads (Unlabeled beads, FITC beads, and PE beads)
Before You Begin

Before beginning the exercise, perform System Startup on page 33.
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Opening an Experiment Document

In this section, you will start BD CellQuest Pro software, open an Experiment document
that has been prepared for you, and connect the software to the cytometer.

1 Start BD CellQuest Pro software by clicking its icon on the dock.

BD CellQuest Pro icon

When the software starts, the BD CellQuest Pro menu is displayed, and the Tool
Palette and default Experiment document appear.

" CellQuest Pro File Edit Cytometer Plots Gates 5tats Batch Acgquire Windows Help
epe B untitled

2 Before opening another Experiment, close the default document by clicking its close
button (red). Click Don’t Save when asked if you want to save changes to the
document.

3 Select File > Open Document.

" CellQuest Pro Edit Cytometer Plots Gates 5tats Batch Acguire Windows Help
New Document
Open Document...
Close Document

Save Document
Save Document As...
Save FCS File...
Export Graphic...
Export Statistics...
Append Statistics...

A standard file open dialog appears.
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4 Navigate to FACStationG5/Training Files/Instrument Controls Exercise and open the
Instr Ctrls Doc file.

LU0 Open
[«[» ] [22]=]m) [ instrument Contrals Exercise ] (Q search
¥ DEVICES (&3 Analysis Exercises L (&5 Attractors. . ctice Files B instr Cirls Doc

|| Beach G5 [ Applications » [ Attractors..op Folder = Instr Cirls Settings
StationG5 _l__J Applicatio...Mac 05 9) &0 DNA Practice L L]

=4 Data ;a BD Applications L2 [ Filing Exercise Folder ¥ |
= l_‘; BD Files L (23 Four-Color Data L
[ HARED (@ Library [ £ Gating [ |
¥ PLACES (58 System L [ instrume...Is Exercise
B Desktop L3 System Folder = [El U Macros L ——
3} student (& Take Home Folder  » [ Paint-A-Gate L Newng: st Ciids Do
{3 BD Applications (L] Training Files » [ QuantiBRITE Exercise + Shus: 3%K8
(13 BD Files (& users » [ QuantiBRITE Folder experiment document
[ servica [ -
I MEDRN 3 sPA worklist ' ed 1/11/07 4:42 PM

I (2 Troubleshooting L

Enable: [ All Available = )

Cancel Open

An Experiment document named untitled 2 appears.

TIP  Instr Ctrls Doc is a stationary pad, so a copy of the protected document is
opened in place of the original.

5 Expand the Experiment window to full size by clicking its (green) zoom button

(). Drag the Tool Palette to a clear space below the plots.

6 Select Acquire > Connect to Cytometer ($B).
The Acquisition Control window and the Acquisition view of the Browser appear.

TIP  If you click the Experiment document, the Browser might be obscured from
view. Select Windows > Browser:title to bring the Browser window back to the front.

7 Click and drag the Acquisition Control window to a clear area of the screen.

8 Close the Browser by clicking its close button (red).

Acauisition Comral |

L X Lot S B Appbeatiorss Cohorst Pra Folder Ciala 001

#sotup | Acquire |

) RG] ) Browser. untitled 2
{Acquisition |_Analysis_
v Acassuen Comrey
o st Lrerad Paramanar Sarnnge
S [ Aoe = @
reciory.  FCSimmonGia0 . et fro Fokder: (O )y, 6l
. w0t e T I
[ — < L [£3]
Sarrn L3 2]
Patirs O o x)
e D
" Bl
T 0]
1 pareant Eamporants Viarara [
2 ] oisbat 2ettings
2 By Aequisition Prats
2 [ tatithed Asquisition Tube List =
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Loading Instrument Settings

To initialize the instrument settings for this exercise, you will open and set an instrument
settings file. You will learn more about saving and loading instrument setting files in
Chapter 4, BD CellQuest Pro Workflow.

1 Select Cytometer > Instrument Settings.

The Instrument Settings dialog is displayed.

Instrument Settings

Cytometer Type: FACSCalibur

Detectors /Amps:

Faram Detector ¥oltage AmpGain Hode
P1 FSC EB8 1.88 Lin
P2 55C 358 1.88 Lin
P3 FL1 688 1.88 Lin
P4 FL2 558 1.88 Lin
P35 FL2 658 1.88 Lin
P& FL2-R 1.88 Lin
P? FL2-H 1.88 Lin
Threshold:

Primary Parameter: FSC

Yalue:

Secondary Farameter: Hone

Compensation:

FL1 — 8.8 X FL2

FL2 — 8.8 X FL1

FLZ — 8.8 X FL3

FL2 — 8.8 X FL2
Displaying: Current Status Revert
(_ Print... ) ( Save... J(( Open.., ) Set

2 Click Open.

3 Navigate back to the folder from which you opened Instr Ctrls Doc (FACStationG5/
Training Files/Instrument Controls Exercise) and open the Instr Ctrls Settings file.

The settings from the Instr Ctrls Settings file are displayed in the Instrument Settings
window.

4  Click Set in the Instrument Settings window to send these settings to the cytometer.

The Set button changes to blue to indicate that the settings are being sent to the
cytometer. When the Set action has completed, the button changes back to white.

IMPORTANT  You must click Set to download the instrument settings.

5 Click Done to close the Instrument Settings window.
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Displaying the Instrument Controls

46

In this section you will display the BD CellQuest Pro software instrument controls:

¢ Detector/Amps

e Threshold

¢ Compensation

e Status

1 Select Cytometer > Detectors/Amps to display the detectors and amps controls (&81).
Select Cytometer > Threshold to display the threshold controls (362).
Select Cytometer > Compensation to display the compensation controls (383).

Select Cytometer > Status to display the status controls (364).

vui A~ W N

Click and drag each of the instrument control windows to a clear area of the screen.

TIP  When you save your BD CellQuest Pro Experiment document, the locations of
the instrument settings windows (Detectors/Amps, Threshold, and Compensation)
will also be saved. The next time you open these windows, they will appear in the
location where you last saved them.

e untitled 2

Acquisition Control

Operator: STUDENT

File: F jcati iQuest Pro Folder:D:
visetup  (C Pause )
20068 Detectors/Amps O O O Threshald
Paam Detector Voliage Amg_aa.un Mode = P
Pl Fsc (€00 [§) 100 [8 [Un [3) N vaue: Paam: Paiam:
Pz ssc 350 8] 100 ] (e 9D 52? @ FSCH
3 1 eoo (8 100 @ (n 1B s2ff] Ossen O sscH
P4 2 sso fi] 100 8] (e 8 s2ff] O OraH
s s eso 8] 100 @] (e 8 s2ff] Oren  (OnReH
P6 FLZA " w0 @ e es1ff] Or3s  (Of3H
PT FLZW 100 e 52?
o = = @) None
i :
[ Four Color ~ DDM Param: fiz %) [} 2.0 O Compensatian
FLI- ofglssrz
Status e
e FLz- ofglserL
Test Puises: (OFf __[8) &
Status: Ready fz- O A3
Laser Power: 15.00 o Wieis
Laser Current: 6.08 Amps o
Sample Voltage: 6.22 Volts FL3- % FLa
Sheath Fluid: 0K s
Waste Tank OK FL4- s
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Using Instrument Controls

You will use the BD CellQuest Pro software instrument controls to adjust:

e FSC amp gain and SSC detector voltage
e Threshold setting
e FL1 and FL2 detector voltages
¢ Fluorescence compensation values
Two tubes are provided: Unlabeled and Mixed.
e The Unlabeled tube contains unlabeled BD Calibrite beads.
. EhedMixed tube contains unlabeled, FITC-labeled, and PE-labeled BD Calibrite
eads.

Adjusting FSC Amp Gain and SSC Detector Voltage

1 Set the flow rate to MED, and place the cytometer in RUN mode.

2 Install the Unlabeled bead tube on the cytometer.

3 Confirm that the Setup checkbox is selected in the Acquisition Control dialog, and

then click Acquire.

] 200 400 il 200 1000 ] 200 400 GO0 200 1000
FSCH FL1-H
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4 Center the unlabeled BD Calibrite beads on the FCS vs SSC plot.

a  Verify that the FSC and SSC amplifiers are in
Linear mode.

b  Adjust the FSC Amp Gain control to position the
beads on the FSC-H scale.

¢ Adjust the SSC Voltage control to position the
beads on the SSC-H scale.

5 Change the FSC Voltage control (preamp) to EO1.
Which direction do the events move?

1000

6 Change the FSC Detector to E-1. Click Pause, then Restart. What happens? Why?

7 Change the FSC Detector back to E00.

8 Change the SSC Amplifier to Log. What happens to the events?

9 Change the SSC Amplifier back to Lin.

10  Verify that the unlabeled bead events are again centered on the FCS vs SSC plot.
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Adjusting the Threshold Setting

1 Change the FSC-H threshold to 800. Click Pause, then Restart. Why do most of the
bead events disappear?

2 Change the FSC-H threshold back to 52.

3 Add a secondary threshold of FL3-H. Click Pause, then Restart. Why do most of the
bead events disappear?

4 Remove the secondary FL3-H threshold.

Adjusting FL1 and FL2 Detector Voltages

1 Position the unlabeled beads in the lower left quadrant of the FL1 vs FL2 plot.

a  Verify that the FL1 and FL2 amplifiers are in Log
Mode. Change, if needed.

b Adjust the FL1 Voltage control to position the
beads on the FL1-H scale.

¢ Adjust the FL2 Voltage control to position the
beads on the FL2-H scale.

2 Change the FL1 amplifier to Lin (linear) Mode. Click
Pause, then Restart. What happens? Why?

Change the FL1 amplifier back to Log Mode.
In the Acquisition Control dialog, click Pause, then Abort.

Remove the Unlabeled bead tube from the cytometer.

(=) BN ¥ » B ~ N V¥

Install a tube containing no more than 1 mL of DI water on the SIP and place the
cytometer in STNDBY mode.
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Adjusting Fluorescence Compensation Values

1 Remove the DI water tube from the cytometer.
2 Set the flow rate to MED, and place the cytometer in RUN mode.
3 Install the Mixed bead tube on the SIP.

4 Confirm that the Setup checkbox is selected in the Acquisition Control dialog, and
then click Acquire.

1} 200 400 GO0 ano 1000
FSCH

5 Position the FITC* beads in the lower right quadrant of the FL1-H vs FL2-H plot.
Which compensation network was adjusted?

6 Position the PE* beads in the upper left quadrant of the FL1-H vs FL2-H plot. Which
compensation network was adjusted?
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7 Increase the FL1-%FL2 Compensation. The PE bead population is now

compensated. Compensate correctly.

8 Decrease the FL2-%FL1 Compensation. The FITC bead population is now

compensated. Compensate correctly.
9 Decrease the FL1 PMT voltage by 20 volts. What happens to the compensation?

The FITC bead population is now compensated.

The PE bead population is now compensated.

Restore the FL1 PMT voltage to its adjusted value (increase by 20 volts).
10 Click Pause and then Abort in the Acquisition Control dialog.
11 Remove the Mixed bead tube from the cytometer.

12 Install a tube containing no more than 1 mL of DI water on the SIP and place the
cytometer in STNDBY mode.
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Saving Instrument Settings

The optimized instrument settings can be saved to a file and later restored.
1 Select Cytometer > Instrument Settings.

The Instrument Settings dialog appears.

Instrument Settings

Cytometer Type: FACSCalibur

Detectors /Amps:
Param  Detector Voltage RAmpBain Hode
FSC EB8 -83 Lin
P2 55C 384 1.88 Lin
P3 FL1 668 1.88 Log
P4 FLZ 786 1.88 Log
P5 FL3 658 1.88 Lin
PE FL2-A 1
P? FL2-H 1

-88 Lin
-88 Lin

Threshold:
Primary Parameter: FSC
Yalue:

Secondary Parameter: Hone

Compensation:

FL1 - 8.8 X FL2
FLZ - 25.6 X FL1
FLZ - 8.8 X FL3
FL2 - 8.8 X FL2

Displaying: Current Status Revert

(" Print... )

2 Click Save.

3 The Save Instrument Settings dialog appears.

Save Instrument Settings: CellQuest Pro

Save Instrument Settings as:

Save As: 4 color optimized instrSettings

b Where:| [ My Folder ) &
e log [ My Folder [
[ Student Folder »
[ ] 4l
{ New Folder Add to Favorites

4

Specify your student folder as the destination.
Type 2-color Beads in the Save As field.

Click Save to save the settings file and close the Save Instrument Settings dialog.

N o v b

Click Done to close the Instrument Settings window.
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Compensation Review

The following plots show populations with compensation settings that may need correction.
Draw an up or down arrow in each box to show how the compensation network should be
adjusted. If no change is needed, leave the box empty. For each population determine
whether it is under-, over-, or optimally compensated, and circle the correct choice

D FL1 - %FL2 D FL2 — %FL1 D FL3 - %FL2 D FL2 - %FL3

FL1*: over- under- optimally compensated. FL2*: over- under- optimally compensated.

FL2*: over- under- optimally compensated. FL3*: over- under- optimally compensated.

D FL1 — %FL2 D FL2 — %FL1 D FL3 — %FL2 D FL2 — %FL3

FL1*: over- under- optimally compensated. FL2*: over- under- optimally compensated.

FL2*: over- under- optimally compensated. FL3*: over- under- optimally compensated.
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3

BD FACSComp Software

After completing this chapter, you will be able to:
¢ Use BD FACSComp™ software with or without the BD FACS™ Loader.

e Perform instrument quality control and set up the cytometer for immunophenotyping
of human peripheral blood.
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& BD

BD FACSComp™
Software

& BD
The Big Picture

StartUp || Perform || Optimize [,| Acquire |[,| Analyze [,| ShutDown
System QC Settings Data Data System
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& BD
FACSComp — Uses

To monitor daily cytometer performance.

To obtain instrument settings for
immunophenotyping of human cells.

@ BD

How BD FACSComp Software Works

It adjusts the cytometer settings to position
BD Calibrite beads in target channels.

It checks the sensitivity of the cytometer by
evaluating the channel separation of
BD Calibrite beads.
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& BD
Functions of FACSComp

PMT voltage adjustment
Time-delay calibration
Fluorescence compensation adjustment

Sensitivity testing

&amy

w BD
Preparing CaliBRITE Bead
Suspensions
- Add 1.0 mL of sheath fluid to Tube A.
- Add 3.0 mL of sheath fluid to Tube B.

- Add one free-falling, complete drop from each
of the BD Calibrite bead vials specified

Beads in Tube A Beads in Tube B
Unlabeled, APC Unlabeled, FITC, PE,
PerPC, APC
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w BD
FACS Loader Tube Positions

Position |Tube

1 Tube A (unlabeled + APC beads)

2 Tube B (mixed beads)

39 3 mL of 10% bleach solution

40 3 mL of DI water

& BD
PMT Adjustments

Adjusts voltages to place a bead population
at a specified target channel

» Unlabeled beads:
SSC, FL1, FL2, and FL3 PMT adjustment

* APC beads:
FL4 PMT adjustment
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PMT Adjustments

Target —_ 4 _______
Channel ©
]

n

FL2

Target —
Channel

! FL1
Target
Channel

FSC

SSC, FL1, FL2, and FL3 PMTs are set with
unlabeled CaliBRITE beads.

& BD

PMT Adjustments

Counts

FL4

FL4 PMT is set with APC CaliBRITE beads.

10
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& BD
Time-Delay Calibration

blue-excited signal

2
M

blue laser (488nm)

0

red laser ( 635nm) | Time Delay/

red-excited signal

v

time

11

& BD
Compensation

FL1 FL2 FL4 FL3
(530/30) (585/42) (661/16) (670+)

FITC —

PerCP

12
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& BD

Fluorescence Compensation

-

>
Target Mean l_
Difference i ___________

FL 2
FL 2

FL1 . FL3
il e
Target Mean Target Mean
Difference Difference

13

& BD

Fluorescence Compensation

FL4

Target oo fooboo
Channel i

' FL3
Tari;et
Channel

FL3—%FL4
FL4-%FL3

14
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& BD
Sensitivity

Evaluates labeled-to-unlabeled signal
separation for FL1, FL2, and FL3 parameters

FL1

FL2

|

|

Unlabeled

FITC

Unlabeled

PE

FL3

|

Unlabeled

PerCP

15

& BD
Sensitivity

Evaluates PerCP-to-APC or PerCP-Cy5.5-to-
APC signal separation for the FL4 parameter

|

PerCP APC

FL4

16
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& BD
Sensitivity

Evaluates signal-to-noise separation for
FSC and SSC parameters.

FSC SSC

A A

Noise Singlet beads Noise Singlet beads

17

& BD
Assay Options

Lyse/Wash (LW)

LW PerCP-Cy5.5
Lyse/No-Wash (LNW)
LNW PerCP-Cy5.5
HLA-B27 Calibration

18
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Calibration Files

& BD

LeucaCOUNT

Assay Choose In Calib File Name
[ Lysei¥ash (Lw)
Set Up View Calib File
[J LW PerCP-Cy5.5 ) ) .
Set Up View Calib File.PerCP-Cy5.5
[J Lyse!Mo-¥ash (LN¥)
ﬁﬂiﬁ Set Up View Calib File.LNW
] LNW PerCP-Cy5 5
iﬁﬁi Set Up View Calib File.LNW PerCP-CY5.5
[JHLA-B27 Calib
@é Set Up View Calib File.B27
7 Preferences CBA Calib File.LNW
Preferences LeucoCOUNT Calib File.LNW

file path: BD Files/Instrument Settings Files

19
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Introduction

70

Acquisition of flow cytometry data is a multistep process. The following figure outlines the
main steps involved. In this chapter, you will perform quality control (QC) using
BD FACSComp software.

Start Up Perform Optimize
System QC

Acquire Analyze Shut Down
Settings Data Data System

Instrument QC is performed by running BD Calibrite™ beads with BD FACSComp
software. The software monitors instrument performance and provides automated
instrument setup. This software, when used with BD Calibrite beads, provides routine
instrument setup for 2-, 3- and 4-color immunophenotyping applications of human cells.

A calibration file is created each time a BD FACSComp assay is successfully completed.
Calibration files contain all instrument settings as well as a sensitivity test result (TRUE if
all parameters pass, FALSE if any parameter fails). Each time an assay is run, the new
calibration file overwrites the existing calibration file of the same type. Refer to the

BD FACSComp Software Reference Manual for additional details about BD FACSComp
assays and calibration files.

NOTE BD FACSComp software versions 5.1 and later include Loader support. Refer to the

BD FACSComp Software Reference Manual or the BD FACS Loader Reference Manual for
additional details about using BD FACSComp software with the Loader.

Before You Begin

IMPORTANT  The instructions in this chapter are for running the BD FACSComp software
Lyse/Wash (LW) 4-color assay. The same procedure can be used to run the Lyse/No-Wash
(LNW) 4-color assay, by making the appropriate choices at the Set Up view.

Before beginning the following exercise, start up the cytometer and computer if they are not
already on. See System Startup on page 33 for details.
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Performing QC and Instrument Setup

The exercises in this section include instructions for both manual tube loading and
automatic tube loading with the BD FACS Loader. Unless otherwise noted, instructions
apply to both methods. When details differ, they are listed side-by-side, as in the following.

To perform QC and instrument setup, you will:

D For Manual Tube Loading

e Prepare BD Calibrite beads.

¢ Enter information in BD FACSComp
software.

¢ Run a 4-color assay.

e Print and review the Summary Report.

" For Automatic Tube Loading

e Prepare BD Calibrite beads.

¢ Enter information in BD FACSComp
software, including Loader preferences.

e Load the tube rack.

® Run a 4-color assay using the Loader in

walkaway operation.

¢ Print and review the Summary Report.

Preparing BD Calibrite Beads

In this section, you will prepare two tubes for a 4-color assay.

A When PerCP beads are included in the mixed bead suspension (tube B),

the beads are stable for 1 hour at 4°C. At room temperature, the beads are stable for

a shorter time.

1 Gently vortex the stock vials of BD Calibrite beads to thoroughly suspend them.

vu & W N

Label one 12 x 75-mm tube A and another B.
Add 1 mL of BD FACSFlow sheath fluid to tube A.

Add 3 mL of BD FACSFlow sheath fluid to tube B.

each of the BD Calibrite bead vials specified.

Beads in Tube A

Beads in Tube B

unlabeled, APC

unlabeled, FITC, PE, PerCP, APC

6 Mix the bead suspensions in both tubes by gentle vortexing.
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Preparing the Software

Before running a BD FACSComp assay, you will make selections and enter information at
the Sign In and Set Up views. You will also verify or make additional selections in the

BD FACSComp Preferences dialog. BD FACSComp software will retain these settings from
the previous session, so you will not always need to reenter them.

Sign In and Set Up Views

1 Start BD FACSComp software by clicking its icon on the dock.

BD FACSComp software icon

A startup screen appears, and then the application window opens at the Sign In view.

@ FACSComp /ilc Edit Cytometer 4 Fri2:29:20PM |

Summary

Message: Welcome to FACSComp Software. Please sign in.

Operator: |

Institution: |

Lab Director: |

Cytometer Serial Number: 0123456789
Cytometer Model: FACSCalibur

2 Type your name in the Operator field.
Only the operator field is required.
3 Verify that the Cytometer Model and Serial Number are correct.

4 (Optional) Fill in the Institution and Lab Director fields.
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5 Click Accept or press Return.

The application window advances to the Set Up view. Under Assay Selection, the
status for each type of calibration file is displayed.

06 _ FACSComp

Assay Selection CaliBRITE Beas Lot IDs
B Lyse/Wash (LW) HTC Lot 10 ROTIRS Location
[/ B
= PE Lot I0; 60127
LI LW ParCP-Cy5.5
Unlabeled Lot 1D; 537161

PerCF Lot ID: 597130
| Lyae/Na-Wash (LMW}

LI LMW PerCP=Cy5.5

APC Lot ID: E0524]

11/ ; . Lyse Wash Sexings
FSC Thrashald: 52 FEC Cain: 2.00

LI HLA-B2T Calib

i {_our |

6 Under Assay Selection, select the Lyse/Wash (LW) checkbox. Clear the other assay
checkboxes, if needed.

TIP BD FACSComp software performs one or more selected assays in the order they
are listed.

7 Under CaliBRITE Bead Lot IDs, verify the correct bead lot IDs for the FITC, PE,
PerCP, APC, and Unlabeled beads. Modify bead lot IDs as needed.

The bead lot ID, consisting of five numbers and one letter, is found on the sticker
included with the BD Calibrite kit. Type the bead lot ID exactly as shown. Do not add
a space between the numbers and letter. The letter is case sensitive—type an uppercase
letter.

8 Under Automatic Savings Options, select the Lyse/Wash Summary Report checkbox
to automatically save a copy of the Summary report. Do not modify the Location
information.

TIP By clicking Location, you can specify the folder location, name, and format of
the report. The default location is BD Files: FACSComp Files:DDMMYY folder. The
default name of the Summary Report is DDMMYY.sum for a text file and
DDMMYY.sum.PDF for a PDF file.

TIP  The Lyse/Wash Settings and the Lyse/No-Wash FSC Threshold Settings sections
allow you to enter instrument settings, if needed. These values are not used by

BD FACSComp software, but are added to the appropriate Calib File. Refer to the
BD FACSComp Software Reference Manual for more details.
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Setting Printing Preferences

REMINDER BD FACSComp software will retain these settings from the previous session,

so you will not always need to reenter them.
1 Select FACSComp > Preferences.
The Preferences dialog appears.
2 Click the Printing icon.

FACSComp Preferences

Print

Summary Report [ Print after each assay } :l

M C Page Setup \ C Print Setup \

(Cancel} ( Save )

3 Verify that Summary Report is set to Print after each assay, to automatically print a

Summary Report at the conclusion of each assay.

4 1If you are using manual tube loading, click Save to accept changes and close the
Preferences dialog, and skip ahead to Running BD FACSComp Assays on page 76.

Setting Loader Preferences

= For Automatic Tube Loading Only

1 Click the Loader icon.

FACSComp Preferences

Loader
E Run With The Loader
EWaIkawa',ur Operation
EAutomatic Clean
NOTE: When running FACSComp with the

Loader, bead tubes must be manually vortexed
before they are placed in the Loader rack.

( Cancel \

(Save)
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2
3

5

Select the Run With The Loader checkbox.
Select the Walkaway Operation checkbox.

In walkaway operation, the software will automatically load tubes and advance
through PMT, time-delay calibration (4-color assays), compensation, and sensitivity
testing without any user intervention.

TIP  When more than one assay has been selected in walkaway operation, the
software proceeds to the next assay after a 5-second countdown at the Summary
report view. You can pause to view the summary report before continuing with the
next assay.

Select the Automatic Clean checkbox.
A 3-minute clean cycle will run automatically when you quit the software. The clean
cycle expects a bleach tube in position 39 and DI water in position 40. Each tube runs

for 1-1/2 minutes.

Click Save to accept changes and close the Preferences dialog.

Loading Tubes

* For Automatic Tube Loading Only

The following tube positions are used for the Lyse/Wash 4-color assay with a cleaning cycle.

Position Tube

1 Tube A (unlabeled and APC beads)

2 Tube B (mixed beads)

39 3 mL of 10% bleach solution

40 3 mL of DI water

1 Place tube A in rack position 1 and tube B in rack position 2.

2 Place a tube containing bleach solution (3 mL) in position 39 and a tube containing
DI water (3 mL) in position 40 on the rack.

3 If necessary, remove the DI water tube from the SIP and move the support arm to the
side for Loader operation.

4  Place the rack on the Loader.

5 Push the drawer in, and put the Loader cover in place.

The Loader rack cycles and Tube 01 is displayed on the Loader keypad control.
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6 Verify that the sample flow rate is set to HI and the cytometer is in RUN mode.

7 Click Check Seal at the bottom of the Set Up view.
The rack spins and the Loader raises tube 40 to verify that a seal can be formed by the

lifter. Once the seal is verified, the tube is lowered and a dialog displays the results of
the Check Seal test.

NOTE Refer to the BD FACSComp Software Reference Manual for rack positions used
when running other BD FACSComp assays.

Running BD FACSComp Assays

In this section, you will run the selected assay. During the run, the software will:
* Adjust PMT settings until target values are reached.
e DPerform time-delay calibration (for 4-color assays).
* Adjust compensation settings until target values are reached.

e Test sensitivity in all parameters.

Starting the Run

1 Click Run at the Set Up view.

The application window advances to the PMT view.

@06 _ Lyse/Wash FACSComp
I HINREIL
Message: Make sure yaur unlabeled CallBRITE bead tube is runaing on the cytomerer and click Start
| Event Rate: © Events Acquired: O Events to Acquire: 0
©) ) 0 Detectars{Amgs
Baam  Detector  Voltage
T ¥ L] FSC EOT H
L = 2 ssc aso f§)
o o s f§
1A
FLI-H =) M Az 550§
Fs A3 5o 8
L] FLI-A
1A
g L LE] 800§
[T
FLY: FL2: FL3: S5C; F5C
| (_Stop Run | tial PM Manu; ) v Mix ( Start ) |

2 Place the cytometer in RUN mode and set the flow rate to HIL
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PMT Adjustments

1 To begin PMT adjustments with the unlabeled tube (tube A):

D For Manual Tube Loading " For Automatic Tube Loading
a Gently mix tube A and install it on the No action is required.
cytometer.

The Loader lifts tube 1 to the SIP.

b Click Start. Acquisition begins.

Acquisition begins.

A status message at the bottom of the PMT view continuously displays the
% Complete for the singlet data acquisition.

Acquiring Data.. 57% Complete |
(=] ] Lyse/Wash FACSComp
e 7 . & (ES a
Ao |F ha | G
MEsTage: Make SUPE The eVeRt rare |5 above 400, CRECK The cyroemener flulsics and bead cancentracion
CItherwise run in manus mods
Event Rare: 1860
Beads Derected:
Unlabseled
APC
2 0 O Detectors/Amps
Farsm Detector Yoltage
¥l se :
Pz owsc ave 3
L] L8] rsu 5]
P4 e cou 3
TR R ST
FL1 74 L2 71 FL3 BB FL4: 202 S5C 1ED F3C 179
| Stop Run ) [ tnitial PMT ) S Manaal B Open Cover 5 |

The software adjusts PMT values so that the singlet bead mean fluorescence values
are close to their respective target values.

NOTE If no APC beads are detected or an APC bead lot ID was not entered at the Set
Up view, the second laser is turned off and PMTs are adjusted for 3-color setup.

When the message PMTs Set Successfully appears, the software counts down for §

seconds, allowing you to pause the assay before the application window
automatically advances to the next step.
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Time-Delay Calibration

A message appears indicating time-delay calibration is being performed.

If the calibration is successful, a completion message appears. After 3 seconds, the
application window automatically advances to the Compensation view.

NOTE If no APC beads are detected or an APC bead lot ID was not entered at the Set Up
view, time-delay calibration is not performed, and the assay continues with compensation.

Compensation Adjustment

After the PMTs are successfully set and time-delay calibration is complete (if needed), the
application window automatically advances to the Compensation view.

e Lyse/Wash FACSComp
@& | v [0 % |5 | M

Message; MAKE SUFE your mbeed Bead Tbe for LW and LW (5 FURRing on th cytoenenee and click Start

At

2 Compensatiun

ro'slm oz
dmE
L]

dmnz

10'slm Pl

a- oo'slms

|’ Stop Run Carr [ : € san Y |

1 To begin compensation adjustments with the mixed beads tube (tube B):

D For Manual Tube Loading " For Automatic Tube Loading

a Remove tube A from the cytometer. No action is needed.

b Gently mix tube B, and install it on the The Loader lowers tube 1 and lifts tube 2 to
cytometer. the SIP.

¢ Click Start. Acquisition begins.

Acquisition begins.

The software adjusts compensation values until the mean differences (or mean for
FL4) are close to their respective target values.
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NOTE If APC beads are not detected, 3-color compensation is performed. If PerCP beads
are not detected, 2-color compensation is performed.

When compensation adjustment is complete, the message Compensation Set Successfully

appears. The software counts down for 5 seconds, allowing you to pause the assay before
the application window automatically advances to the Sensitivity view.

Sensitivity Tests

(=] ] Lyse/Wash FACSComp

m| e | v |7 [

2| |

| Acquinng ata BS% Complete Pause |

Three sensitivity tests are performed: the Fluorescence Sensitivity Test, the Side Scatter
Sensitivity Test, and the Forward Scatter Sensitivity Test. The Summary Report indicates
whether each sensitivity test passes or fails.

For more information about sensitivity tests, refer to the BD FACSComp Software
Reference Manual.
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Summary Report

When the sensitivity tests are complete, the application window automatically advances to

the Summary Report view. The summary report is displayed in a scrollable window within
the view.

1 Review the summary report.

(=X -] Lyse/Wash FACSComp
@6 7T L

p
Message: Remove the mixed bead tube from the cytometer.

%

Summary

4-Color Lyse/Wash FACSComp Report

institution: B0 Date: Tha, Jul 10, 2008 5:35 AM |
Director: Software:  FACSComp 6.0
Operator:  STUDENT Cytometer: FACSCalibur E0512 |
Farameter ian Tow Soparation Winimum Rosult Lot |
FsC 155 a 151 100 Pass 7saral |
ssc 220 o 220 210 Pass 754141 |
FL1 199 6 138 108 Pass 752120 |
FLz 204 0 154 135 Pass T7568M
FLa 217 8 169 128 Pass 75248M |
FLa 204 181 “J a2 Pass oo131L |
Pacamotsr  Dotoctor  Amplifier  Threshold Blue Laser Current 570 Amps |
FSG €00 200 52 Blue Laser Power 1505 mWais |
ssc 406 1.00 |
L 650 Log |
F2 727 Log |
FLa 73 Log
L 758 Log |
Compensation FLI-%FL2  FL2%FL1  FL2%FL3  FLI%FL2  FL3%FLY  FLA-%FL3 |
12 255 00 191 71 659 |
|
|

‘ Quit Stop Run Optimization Next Assay )

2 Verify that the sensitivity tests passed.

3 Add a comment to the report.

IMPORTANT  You cannot add comments to a summary report after leaving the
Summary view.

For Automatic Tube Loading—To add a comment to the report, you must click Pause
during the 5-second countdown.

a Scroll down to the Comments section of the report.
b Click the comments area.

¢ Type Operator Course practice.

Click Stop Run.

The summary report prints automatically when leaving the Summary view.
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4-Color Lyse/Wash FACSComp Report

sensitivity
results
Institution:  BD Date: Thu, Jul 10, 2008 5:35 AM
Director: Software: FACSComp 6.0
Operator: STUDENT Cytometer: FACSCalibur E0612
Parameter High Low Separation Minimum Result Lot ID
FSC 155 4 151 100 754141
SSC 229 0 229 210 754141
FL1 199 63 136 108 75212M
FL2 204 50 154 135 77566H
FL3 217 48 169 128 75248M
FL4 204 131 73 42 00131L
Parameter Detector Amplifier Threshold Blue Laser Current  5.70 Amps
FSC E00 2.00 52 Blue Laser Power 15.05 mWatts
SSC 406 1.00
FL1 690 Log
FL2 727 Log
FL3 731 Log
FL4 758 Log
Compensation  FL1-%FL2  FL2-%FL1  FL2-%FL3 FL3-%FL2 FL3-%FL4 FL4-%FL3
1.2 255 0.0 19.1 71 6.9
o
3 3 4 R
N < 7 o 3
3 4 © 3
E 3 o
4 3 wn 3
%) - %) ] [ =) E
E E O 3
8 E IS 3 8 ® 3
3 ] o 3
] E 3
E E o 3
o i o i o E
T T TP T TR e e
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
FSC-H FL1-H FL3-H
3
=¥ SE 23
E E i
E o ] E
] 7 3
2 2 o] a3
c ] c ©- c u
3 ] 3 . ] 3 3
S S 23 S 3
3 o1 é
E N .
o] o] o 3
T T TP RE R T TR e T T T T TR
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250
SSC-H FL2-H FL4-H
Comments:

Time Delay Calibration Passed
Operator Course practice.

Chapter 3: BD FACSComp Software

81



Ending the Run

1 Quit BD FACSComp software.

D For Manual Tube Loading " For Automatic Tube Loading
a Remove tube B from the cytometer. a Click Quit.
b Click Quit. The Loader lowers tube 2.

The automatic cleaning cycle begins.
Tube 39 runs for 90 seconds followed by
tube 40, which runs for 90 seconds.

b Remove the rack when the cleaning cycle
is complete.

2 Install a tube containing no more than 1 mL of DI water on the SIP and place the
cytometer in STNDBY mode.
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Verifying Target Values

You will need to input new target values in BD FACSComp software when instructed by
BD. Target values change when a new lot of raw bead materials is used to make
BD Calibrite beads. This occurs periodically—once a year or once every two years.

1 Select FACSComp > Edit Target Values.

A dialog appears.

| Target Values should only
| & be changed as directed by
| Becton Dickinson.

o)

2 Click OK.

3 Compare the target values listed in the dialog that appears with those listed on the
target values insert from the BD Calibrite bead kit you are using.

NOTE Target value inserts are provided in BD Calibrite bead kit only after a raw
bead material change.

There are target values for Lyse/Wash and Lyse/No-Wash assays. To view target values
for Lyse/No-Wash, click the Target File menu control and select Lyse/No-Wash.

Enter New Target Values

ssc[o ]
flifo |
2o |
F3fo |

FLl-%Fz o |
FLz-%fLifo |
F3-wFzfo |

Target File:

| Lyse No-Wash |3 ]

. Cancel @

4 Enter new values, if needed.

5 Click OK to close the dialog and save the settings.

Chapter 3: BD FACSComp Software 83



BD FACSComp Software Preferences

You can change some default settings for BD FACSComp software in the BD FACSComp
Preferences dialog.

Preference Overview

BD FACSComp software preferences are grouped into tabbed views as shown in the
following table.

Preference

Group Description

In the Optimization view, you can customize several options. A default file

. name and optimization plot parameters are associated with each option.
You can change the file name and the X and Y parameters for Optimization

Optimization | plots, and select the settings that are downloaded when you access the view.

Use the Export view to select a delimiter (tab or comma) for BD FACSComp
and HLA-B27 Summary Report files (text versions) and Levey-Jennings
data files. Delimiters are used to separate values in a text file.

Export

You can use the Printing view to specify if you want to automatically print

ﬂ Summary Reports.

Printing

In the L] Data view, you can choose the number of runs to be saved in
Levey-Jennings data files: 30, 60, or None.

L1 Crata

Use the Loader preferences to specify whether or not you will be using a

h Loader for tube loading.

Loader
You can use the Leucocount view to specify if you want to automatically
0 save a Leucocount calibration file at the successful completion of any LN'W
assay.
Leucocount

You can use the BD CBA view to specify if you want to automatically save a
% BD CBA calibration file at the successful completion of any LNW assay.

BL CBA

For more information about individual BD FACSComp software preferences, refer to the
BD FACSComp Software Reference Manual.
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Using BD FACSComp Software Help

When you need assistance with BD FACSComp software, use the Help viewer to quickly

locate the information.

1 Select Help > FACSComp Help.

8oe BD FACSComp Help

Back Help Center Ask a Question

M BD FACSComp Hels

Welcome

Enter search terms in the Ask a Question box in the toolbar. For
example, search for: instrument settings .

Tahle of Conients

vill Help Center

< AirPort Help

“/ AppleSeript Help

£ BD CellQuest Pro Help
i BD CloneCyt Plus Help
I BD FACSComp Help
W BD MultiSET Help

& BD WorklistManager
] DVD Player Help

ﬁ iMovie Help

ﬂ iTunes Help

X Mac Help

) QuickTime Player Help

The fastest way to search for help is to use the Ask a Question feature. You can also
search by looking through the table of contents or index.

2 Enter sensitivity test in the Ask a Question field, and press Return.

A list of topics appears in the lower portion of the Help view. Double-click a topic to

display that section of Help.

806 Search Results =
@ E !rQsensitrvity test b
Back Help Center Ask a Question
47 topics found

Topic Welevancew|location

Sensitivity Test [ @ 8D FACSComp Help

Lyse/Wash and Lyse/No-Wash Assays I ﬂ BD FACSComp Help

Summary Report plots after ...uccessful Sensitivity Test I ‘ BD FACSComp Help

Index @ BD FACSComp Help

BD FACSComp Help IR i BD FACSComp Help

Manual PMT and Compensation Adjustments i ﬂ BD FACSComp Help

Application Window [ ‘ BD FACSComp Help
Summary View L il BD FACSComp Help
Compensation Adjustment {1 i BD FACSComp Help ~
Using BD CaliBRITE Beads [ ﬂ BD FACSComp Help :
PR - LTI S [ wh A oEseee L a

P

3 When you are finished, close the Help viewer by clicking the red button in the upper-

left corner of the viewer.
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BD FACSComp File Naming Conventions

86

Default Storage

File Type File Name (LW setup) File Name (LNW setup)

Summary DDMMYY.sum DDMMYY.LNWsum

Report DDMMYY.PerCP- DDMMYYLNWPerCP-  pi pijes.

(text) Cy5.5 Cy5.5 Ve

yo.osum yo.osum BD FACSComp

Summary ~ DDMMYYsum.PDF  DDMMYY.LNWsum. f‘les‘ ja“’d folder
rom day assay

Repoflt. DDMMYY.PerCP- PDF

(graphic) Cy5.5sum.PDF DDMMYY.LNWPerCP-

Cy5.5sum.PDF
Calibration  Calib File Calib File.LNW BD Files:
Calib File.PerCP-CyS.5  Calib File LINWPerCp-  Lnstrument
Settings Files
Cys.S

Target Target File Target File. LNW BD Applications:
FACSComp Folder

Target Value Target Value Log File Target Value Log BD Applications:

Log File.LNW FACSComp Folder

Levey- LJ Data LJ Data.LNW BD Applications:

Jennings 11 Data.PerCP-CyS.5  LJ Data.LNWPerCP- FACSComp Folder

Data Cy5.5
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Troubleshooting

Performing Manual PMT Adjustments

During automatic PMT adjustments, BD FACSComp software will enter manual PMT
adjustment mode if either:

e The sample flow rate is less than 400 events per second.
e Automatic PMT adjustments take longer than 75 seconds.
In manual PMT adjustment mode, the Target Value window appears.

1 Use the controls in the Detectors/Amps window to set the PMTs to =2 channels of the
target values for the fluorescence PMTs.

2 For SSC, set the PMT to =5 channels of the target value.

3 If you are performing a 4-color assay, click Time Delay. Otherwise, click Next.

(=] ] Lyse/Wash FACSComp
BeEIT|u(% E W

Message: Use the DEtectors/Amps flanter 1o adjust the PMT Valtages manually. Click the default bumon when
ou are dond 3lustng the PMT Voltages 8 60 0N B0 the next Step.

Target Values:

S8C 1Bl

Cvent Rate: 1756 FLL. 74
Beads Detected. flz. 70

Uniabeled FL3: 85
—
APC FLa. 20z

eoo Deteciors/Amps.
Param Detector Yoltege AmpGain
Pl v Eo0 ¢ 100§

!
Leg
7] ssc 308 [f) 1ol un
] fo 757 ) 10aff] g s
Log
Log

i

E ra Fz os ff 1oalf

g [ FILE 205 f§] 10aff

< $ P FLI-A 100 “'i1

" P? FLI-W 1 |1||"'i1
PN = ¥ — "7 e oz 7 Log ¥

« FL1: 74 ¥ FL2: 70 ¥ FL3: &5 W FL4: 203
# Four Color — DOM Param: | FL1 #]
| (Stop Run ) [ Initial PMT ) (Time Delay |

For more information about manual PMT adjustment mode, refer to the BD FACSComp
Software Reference Manual.
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Failed Time-Delay Calibration

If time-delay calibration is not successful, you have 5 seconds to choose one of the following
options:

® Retry the calibration.
® Repeat initial PMT adjustment.

¢ Continue with compensation.

An error occurred trying to calibrate the cytometer. The event rate
for events that fluoresce in FL4 is too low.

( itPMT ) ( Continue on to Compensation ) (— Retry )

If you do not select an option within 5 seconds, the assay automatically continues with
compensation.

If you continue with compensation after a failed time-delay calibration, the
compensation values you obtain for FL3-%FL4 and FL4-%FL3 could be incorrect.

A failed time-delay calibration will be noted in the comments section of the Summary
Report. If compensation does not appear to be correct during subsequent optimizations,
troubleshoot for time-delay calibration errors. Refer to the BD FACSComp Software
Reference Manual for more information.
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Performing Manual Compensation Adjustments

BD FACSComp software will enter manual compensation adjustment mode if any of the
following conditions are met:

¢ The flow rate is less than 400 events per second.
¢ Automatic compensation adjustment takes longer than 75 seconds.
[ )

A compensation value is greater than 50%.
In manual compensation adjustment mode, the Target Value window appears.

1 Use the controls in the Compensation window to set the mean difference values to
within =2 channels of their respective target values.

2 Set the mean value for FL4 to within 2 channels of its target value.

(=] ] Lyse/Wash FACSComp
i IR
Mo |V ha | "G
; LU B Cerng en HLA- omary |Gt .
Message: Lise The Comp floaner T adjusT Compensarion manually. Click NexTsnen you are dane
BIUStING 1o 90 0N £ the Sensitivity test
- EoN -]
Evert Rate: 3080 A-Color Lyse [/ Wash

- oefflme
in

Beads Derected:

Unlabeled Fz - zsolle o
FITC FLZ - Il.ll?ﬂ FL3
PE 5!

s - zufi= e
PerCP

APC

fs- o7ffnra

fLa- 73fflxRs

oCo
Peram Detector Yolteae AmpGainm  Mode
(1] e s 1ou's

Detectars/Amps

FLEH

i (] 5L 1 roels!

FL1-FLZ Mean Diff. & FL3-FL2 Me?r Difi:  -21 (FL3-%FL4) AT - i ool
L Mean Dtk 1 L L R R

FL1-FLZ Mean (W1l -5 s ms vz 3 1ols

FL2-FL1 Mean Diff;  -14 Pe o TLI-A oot e

FL2-FLE Mean 81 0 P1ELI-W voofEl  wie

FL3-FL2 Mean Diff:  -24 P FL4 B4 §

(FL3-%FL4) APC 0

OOH Param: AL 8]

! = 0
(FLA-%FL3) FLA —’
| -y — ——————
stop kun ) (" initial Comp Ipe v Mix Next l

=)

For more information about manual compensation

BD FACSComyp Software Reference Manual.
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BD FACSComp Software Review

1 BD FACSComp software PMT settings should be adjusted manually if the event rate
is below 400.

T F

2 What part of the BD Calibrite beads lot ID is used by BD FACSComp software?
How is it used?

3 You need to enter new target values each time BD FACSComp software is run.
T F

4 Explain why time-delay calibration is performed.
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4

BD CellQuest Pro Workflow

After completing this chapter, you will be able to:

e Create a BD CellQuest Pro Experiment document.

¢ Optimize and save cytometer settings.
® Acquire and analyze data files.

e Use the Next Data File feature.

Chapter 4: BD CellQuest Pro Workflow
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& BD

Optimization

@ BD
Big Picture

StartUp || Perform || Optimize |,| Acquire |[,| Analyze |[,| Shut Down
System QC Settings Data Data System

Set up a BD CellQuest Pro Experiment document.
Optimize instrument settings for your sample type.
Save optimized settings.
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& BD
Optimization Steps

Adjust FSC and SSC detector settings.
Adjust FSC threshold setting.
Gate the population of interest.

Adjust fluorescence PMT voltages.

a k~ W DN E

Adjust fluorescence compensation.

% BD

Optimization Samples

* Unlabeled Beads
* FITC Beads

* PE Beads

* PerCP Beads

* APC Beads
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Overcompensation vs

Undercompensation
Correct Overcompensation Undercompensation
Compensation

& BD

0

0

0

)

@
O

Acquisition Dat Plot

200 400 600
FSCH

200 1000

Acquisition Dot Plot

0 200 400 600 ann 1000
FSCH

Before

After
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Adjust FSC Threshold

& BD

Acquisition Dat Plot

200 400 GO0 ®O0O 1000
FSC-H

Acquisition Dot Plat

200 400 GO0 ano 1000
FSC-H

After

Acquizition Dot Plot

0 1000

200 400 a0
FSCH

1000

% BD

Gate the Population of Interest

R1 encompasses the
Singlet population
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& BD

Optimize Fluorescence PMT Settings

Plots are gated to display R1 events.

Place the negative population in the lower left quadrant.

& BD
Optimize Compensation — FITC Control

FL2-%FL1

Before

10
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& BD

Optimize Compensation — PE Control

FL1-%FL2 FL3-%FL2

Before

After

11

% BD

Optimize Compensation — PerCP Control

FL2-%FL3 FL4-%FL3

Before

After

12
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& BD

Optimize Compensation — APC Control

FL3-%FL4

Before After

13
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Introduction

Acquisition of flow cytometry data is a multistep process. The following figure outlines the
main steps involved. This chapter focuses on optimization of instrument settings, data
acquisition, and data analysis.

Start Up Perform Optimize Acquire Analyze Shut Down
System QcC Settings Data Data System
Materials

BD Calibrite beads will be used in the exercises in this chapter to demonstrate the data
acquisition process. These same steps can be used for the immunophenotyping of many cell
types including peripheral blood samples, bone marrow, cell lines, and mouse cells.
The following bead tubes will be provided by your instructor for these exercises:

e Unlabeled beads

e FITC beads

e PE beads

e PerCP beads

e APC beads

¢ Mixed beads 1

e Mixed beads 2

e Mixed beads 3

Before You Begin

Before beginning the exercises in this chapter, you should perform the following procedures:
e System Startup on page 33.
¢ Performing QC and Instrument Setup on page 71.

Regions, Gates, Markers And Statistics

In this chapter, you will use regions, gates, and markers to define subpopulations and

generate statistics for beads. These tools and methods will be described and explored in
greater detail in Chapter 6, BD CellQuest Pro Software Analysis Tools.
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Optimizing Settings

In this exercise, you will create an Experiment document and use it to optimize instrument

settings.
Start Up Perform Optimize Acquire Analyze Shut Down
System QC Settings Data Data System

Creating a Custom Experiment Document

In this section you will start BD CellQuest Pro software, add plots to a blank Experiment
document, and save the customized Experiment document.

Starting BD CellQuest Pro Software
1 Start BD CellQuest Pro software by clicking its icon on the Dock.
BD CellQuest Pro icon
"R S = (| () & ey |
A blank Experiment document opens.

2 Click the green button in the upper-left corner of the Experiment window to expand it
to full size.

3 Select Acquire > Connect to Cytometer (38-B).

The Acquisition Control dialog and the Acquisition view of the Browser appear.

Acguisition Control e0e Browser: untitled
Operator: Student Acquisition |_Analysis
File: Lanceiot:ED Appiications:CellQuest Pro Folder:Data. 00 1
A4 ‘Acquisition Controls
# setup  ( Acquire ) 7 Untitied Parameter Settings
Pl 18
Directory: Lancelot:8D Apph...uest Pro Folder: Change o B
File: Data.001 Change. 3 18
opermor S o @
Sempie iD= Donorl 3 ®
pationt 0 g ®
P7: T
e &
Time: @
Experiment Companer Fileram 1
b Glabat Settings
b B scquisttion Piots
b (f untitled Acquisition Tube List

TIP When you click the Experiment document, the Browser will move to the back of
the active window. If the Browser is hidden, select Windows > Show Browser.

4  Click the red button in the upper-left corner of the Browser to close the Browser.
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Creating Plots

You’ll need to create some plots in which to display data before you can optimize cytometer

settings.

Using the Dot Plot Tool

1 Click the Dot plot tool () on the tool palette to select it.

2 Click in an unused area of the Experiment document.

3 Drag diagonally until the plot outline is the appropriate size.

A dot plot is created on the Experiment document, and the dot plot Inspector appears.

©® © O Inspector: Dot Plot

~ Basic Plot
Flot Type
File
Tube
# Pararneter
*f Pararneter
Gate
Flot Title
Show Title

~ Dot Plot

Show Dots
Identify Event

200 1000

Event Color

ry

Location (inches)
Size (inches)

"# Text Style
Font
Size
Style
dJustification
Text Color
Background

[+ FCS Keywords

Analysiz
MNorrn.001
Control
FSC-H 1024 FSC-H
SSC-H 1024 SSC-
Mo Gate
MNorrn.001

FEEEEA

=
a
#
]

O [ Muticokr Gating

Top Left

Width Height
Helvetica =
L] =
[B]z]vjgls]c]E]
Unsupported i
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Setting Plot Properties with the Inspector

1 Specify settings in the Basic Plot section.

a

b

C

d

Expand the Basic Plot section, if needed.
Click the Plot Type menu control and select Acq —> Analysis.
Verify that the X parameter is FSC-H and the Y parameter is SSC-H.

Display the plot title by clicking the Show Title checkbox.

2 Specify settings in the Geometry section.

a

b

C

Expand the Geometry section, if needed.

Move the plot to the upper left corner by specifying 0.0 for both the Top and Left
locations.

Make the plot square by specifying 3.0 for both the Width and Height sizes.

Creating Additional Plots

Now youw’ll create additional Acq —> Analysis dot plots by duplicating the first one and then
using the Inspector to make changes.

1 Create an FL1-H vs FL2-H plot.

a

b

C

d

Select the FSC-H vs SSC-H dot plot.

Select Edit > Duplicate. Click in the plot border to select it and drag the plot to a
desired location.

Use the Inspector to change the axes to FL1-H vs FL2-H.

Use the Inspector to align the plots if desired.

2 Repeat step 1 to create an FL3-H vs FL2-H plot.

3 Repeat step 1 to create an FL3-H vs FL4-H plot.
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Adding Quadrant Markers to Fluorescence Plots

1 Add quadrant markers to the FL1 vs FL2 plot.

a Select the Quadrant-Marker tool () on
the tool palette to highlight it.

b Click in the FL1 vs FL2 plot and drag the
handle of the marker so the marker is set at
101 in FL1 and 10! in FL2. Release the
mouse button to set the quadrant markers.

o |l =]

o~y fr-s
[
g e

To change the position, click the marker intersection and drag the Se
marker to a new location. =
S|

2 Add quadrant markers to the FL3 vs FL2 plot. =

3 Add quadrant markers to the FL3 vs FL4 plot.

Saving an Experiment Document

Save your Experiment document to protect your work up to this point.
1 Select File > Save Document.
2 Navigate to your student folder and name the document 4-Color Beads.

3 Click Save.

Optimizing Cytometer Settings

Before collecting data, you will optimize cytometer settings for your samples using the
following standard optimization sequence:

e Adjust FSC amp gain and SSC detector voltage

¢ Adjust FSC threshold setting

¢ Gate on the population of interest

e Adjust FL1, FL2, FL3, and FL4 detector voltages

e Adjust fluorescence compensation
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Adjusting FSC Amp Gain and SSC Voltage

In this section, you will adjust the FSC amp gain and SSC detector voltage to place the
population of interest (singlet beads) on scale.

TIP  You will use the Unlabeled bead tube to optimize FSC and SSC settings. However, any
setup tube could be used for this step since the light scatter properties of the beads in all
tubes are similar.

1
2

Place the Unlabeled bead tube on the SIP.
Set the flow rate to MED to conserve sample, and place the cytometer in RUN mode.

Confirm that the Setup checkbox is selected in the Acquisition Control dialog, and
then click Acquire.

TIP  When the Setup checkbox is checked, you can view events in experiment plots
without saving data.

Select Cytometer > Detectors/Amps to display the detectors and amps controls.
Drag the Detectors/Amps window to a clear area of the screen.

Using the controls in the Detectors/Amps window, adjust the FSC Amp Gain and the
SSC voltage to place the singlet beads near the center of the FSC vs SSC plot.

TIP  Click the Pause and Restart acquisition controls periodically during the
optimization process to quickly update the events displayed in the plots.

Detectors/Amps

before scatter adjustment after scatter adjustment Param Detector Voltage AmpGain | Mode
P1 FC (€00 %) 200 [§]| Un
P2 ssc 406 (3] Lin
P3 FL1 o0 3] “Leg
P4 ez 727 [3) Leg
PS s 731 f3) Leg
PE FL1-A § Lin
for]
T
200 1000 - 0 200 0 800 1000 P7 FL4 758 ? Log
population of interest/ ™ Four Color  DOM Param: i

There are several ways to adjust instrument settings in the Detectors/Amps window:
e Click the up or down arrow to increase or decrease the value by 1.

e Hold down the Option key, and click the up or down arrow to increase or
decrease the value by 10.

e  Click and hold between the two arrows to obtain a slider bar. Drag the slider.
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Adjusting FSC Threshold

Threshold is used to eliminate the electronic processing of unwanted events. This
optimization improves the likelihood of processing events of interest. The samples you are
running contain debris, which usually consists of small particles appearing in the lower end
of the FSC scale. Setting the FSC threshold at a value above the debris eliminates processing

of debris events.

TIP  For other applications, you may need to threshold a parameter other than FSC.

1 Select Cytometer > Threshold to display the Threshold window.

2 Click and drag the Threshold window to a clear area of the screen.

3 Using the controls in the Threshold window, adjust the FSC threshold value until

most of the debris is excluded.

IMPORTANT  Avoid setting the threshold so high that it eliminates events from the

population of interest.

before threshold adjustment after threshold adjustment ® O O Threshold

w
fa

(=) FSCH
i |
() SSC-H

Lo

i
() FLIH

i
() FL2-H

ano 1000

ano 1000

( -rh:bjl -rh:bjl -rh:bjl -rp}j -¢B| ..p}j

i
() FL3H

w

\population of interest

(7) SSC-H
() FLI-H
() FL2-H
() FL3H
() FLa-H

(=) None

Chapter 4: BD CellQuest Pro Workflow

105



106

Gating on the Population of Interest

Different cell populations can have different autofluorescent characteristics. To optimize
fluorescence instrument settings for the population of interest, draw a region encompassing
the singlet beads and view only those events when adjusting fluorescence PMT voltages.

TIP  Clicking in a plot makes it active (colored border). When a plot is active, you can
create regions in that plot. You cannot delete, move, or resize an active plot.

1 Create a polygon region encompassing the population of interest in the FSC vs SSC
plot.

a Click the Polygonal-Region tool () on
the tool palette to select it.

b Move the cursor over the plot on which you
want to create the region. Note that the
cursor changes to a crosshair. Click to set
the first vertex.

| = Fsle-|@
Yo | B P =] >

ano 1000

¢ Release the mouse button and move the
cursor to where you want the second vertex
and click again.

i
Al
ol
A [
~—

T
%] A
d Continue this way until the population of interest is encompassed by Fel

the region. You can close the region either by double-clicking or by
clicking on the first vertex. E

N [

2 Click outside the region to deselect it, then click and drag the region label R1 to a new
location on the plot away from the data.

3 Remove the Unlabeled bead tube from the SIP to conserve sample while you prepare
to do the next optimization step.

Adjusting the Fluorescence Detector Settings

Negative populations exhibit measurable amounts of background fluorescence (non-antigen
specific binding in combination with autofluorescence). Adjust the FL1, FL2, FL3, and FL4
detector settings to place negative populations in the lower-left corner of the fluorescence
plots.

1 Select the three fluorescence plots (FL1-H vs FL2-H, FL3-H vs FL2-H, and
FL3-H vs FL4-H).
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TIP  To select a plot, click on the border of the plot. Square selection handles appear
in the corners of the plot. To select multiple plots, hold down the Shift key while
clicking the border of each plot.

selection handles

When a plot is selected, you can click on its border and move it. You can also click on

a square handle and resize it. Delete a selected plot by pressing Delete or by selecting
Edit > Clear.

O

2 Select Windows > Show Inspector. 000 epecior DatPiet
~ Basic Plot

. . . Plot Type  Analysis = |
The Inspector displays information about all File o Fiie = ||
h l d l Tube Ko Tube -
three selecte p ofts. X Parameter pl 256 = |
f Parameter p2 256 = |
. Gate No Gate = Ll
3 Click the Gate menu control and select Plot Title Analysis Dot Plat v No Gate
G1 = R1. Show Title [ Gl =R1
~ Dot Plot
Show Dots 100 %
The selected fluorescence plots will now e E o= o [

Event Color [0 [ MuttiColor Gatin|

display only events that are in the
population gated by G1.

= Geometry
Location (inches)  Top 0.5 Left [0:2
Size (inches) Width 2.4 | Height (4.7

4  Verify that the mode for the FL1, FL2, FL3, ¥ Text Style

Font  Helvetica

and FL4 parameters are set to LOG in the Sizz 5

Detectors/Amps window. swie  [BJZJ]C]E]
Justification

Text Color

5 Install the Unlabeled bead tube on the SIP.

Background  Unsupported

6 Click Pause, Restart in the Acquisition
Controls dialog.

7 Adjust the FL1, FL2, FL3, and FL4 voltages in the Detectors/Amps window to place
the negative population in the lower-left quadrant.

8 Click Pause in the Acquisition Control dialog.
9 Remove the Unlabeled bead tube from the SIP.

10 Close the Detectors/Amps and Threshold windows.
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Adjusting Fluorescence Compensation

The last step in the optimization process is adjusting compensation to correct for spectral
overlap in fluorochrome emissions.

IMPORTANT Compensation adjustments are dependent on the fluorescence detector
voltage settings. Do NOT adjust detector voltages after compensation adjustment begins. If
a fluorescence detector voltage is changed, you must redo your compensation adjustments.

1 Select Cytometer > Compensation to display the

& O O Compensation
Compensation window.

- 12fglsre
2 Click and drag the Compensation window to a clear FL2-  25.5 @% FL1
area of the screen. FL2 - ofglsers

- 19aff)
3  Adjust FL2-%FL1 compensation. S e

Fs-  71fglers
a Place the FITC bead tube on the SIP. FLa-  69fglwrs

b Click Restart in the Acquisition Control dialog.

¢ Adjust the FL2-%FL1 control to move the FITC* population into the lower right
quadrant, and align it with the negative population on the FL1-H vs FL2-H plot.

before compensation adjustment after compensation adjustment

d Remove the FITC bead tube from the SIP.
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4 Adjust FL1-%FL2 and FL3-%FL2 compensation.
a Place the PE bead tube on the SIP.

b Adjust the FL1-%FL2 control to move the PE* population into the upper left
quadrant, and align it with the negative population on the FL1-H vs FL2-H plot.

before compensation adjustment after compensation adjustment

¢ Adjust the FL3-%FL2 control to move the PE* population into the upper left
quadrant, and align it with the negative population on the FL1-H vs FL2-H plot.

before compensation adjustment after compensation adjustment

d Remove the PE bead tube from the SIP.
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5 Adjust FL2-%FL3 and FL4-%FL3 compensation.
a Place the PerCP bead tube on the SIP.

b  Adjust the FL2-%FL3 control to move the PerCP* population into the lower
right quadrant, and align it with the negative population on the FL3-H vs FL2-H
plot.

TIP  The adjusted FL2-%FL3 setting is typically near 0.0%. This is because the
range of PerCP emission does not extend into the range of FL2 detection. When
other fluorochromes are used with FL3, more compensation may be necessary.

before compensation adjustment after compensation adjustment

¢ Adjust the FL4-%FL3 control to move the PerCP* population into the lower
right quadrant, and align it with the negative population on the FL3-H vs FL4-H
plot.

before compensation adjustment after compensation adjustment

d Remove the PerCP bead tube from the SIP.
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6 Adjust FL3-%FL4 compensation.
a Place the APC bead tube on the SIP.

b  Adjust the FL3-%FL4 control to move the APC* population into the lower right
quadrant, and align it with the negative population on the FL3-H vs FL4-H plot.

before compensation adjustment after compensation adjustment
7 Close the Compensation window.
8 Click Pause, then Abort in the Acquisition Control window.
9 Remove the APC bead tube from the SIP.
10 Place a tube containing no more than 1 mL of DI water on the SIP.
11 Place the cytometer in STNDBY mode.

12 Select File > Save Document to save recent changes to your Experiment document.
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Saving Instrument Settings

The optimized instrument settings can be saved for use at a later time.
1 Select Cytometer > Instrument Settings.

TIP  If the Instrument Settings menu item is inactive, click Pause and then Abort in
the Acquisition Control dialog.

2 Click Save in the Instrument Settings window.

Instrument Settings

Cytometer Type: FACSCalibur o,
Detectors /Amps:

Faram Detector ¥oltage AmpGain Hode

P1 FSC EBa 2.58 Lin

P2 55C 467 1.88 Lin

P3 FL1 Kl 1.88 Log

P4 FL2 742 1.88 Log

P35 FL2 863 1.88 Log

P& FL1-R 1.88 Lin

P? FL4 686 Log

Threshold:
Primary Parameter: FSC
Yalue: 344

Secondary Farameter: Hone

Compensation:

FL1 — 1.1 X FL2
FLZ — 19.1 X FL1
FLZ — 8.8 X FL3 !
FL2 - 1?7.7 X FL2

FL3 3.9 X FL4
FL4 5.3 X FL3

Displaying: Current Status

(print.. ) ( save... ) -'Open...'- {_ Done _}

Figure 4-1 Instrument Settings dialog

3 Navigate to your student folder and name the instrument settings file
4-Color Beads Settings.

4 Click Save.

5 Click Done in the Instrument Settings window.
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Restoring Instrument Settings

You can restore instruments settings in one of two ways:
e From an instrument settings file.
¢ From an FCS data file.
In this exercise, you will restore the original Calib File instrument settings.
1 Select Cytometer > Instrument Settings.
2 Click Open.
3 Navigate to BD Files/Instrument Settings Files, select the Calib File, and click Open.
The Calib File settings appear in the Instrument Settings window.
4 Click Set in the Instrument Settings window to send the settings to the cytometer.

IMPORTANT  You must click Set to send the displayed instrument settings to the
cytometer.

5 Click Done.
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Acquiring Data

In this exercise, you will specify data collection information, and then acquire and save FCS
data files for three sample tubes.

Start Up
System

Perform
QC

Optimize
Settings

Acquire
Data

Analyze
Data

Shut Down
System

Specifying Instrument Settings

1  Verify that your 4-Color Beads Experiment document is open.

If needed, select File > Open Document and then navigate to your student folder,
select the 4-Color Beads document, and open it.

2 Verify that your optimized instrument settings are set. If needed, use the procedure in

Restoring Instrument Settings on page 113 to restore the optimized settings that you
saved to your student folder.

Specifying Data Collection Information

Before you acquire data, you need to specify data collection information, including data file
name, storage location, parameter labels, and number of events to save.

Specifying Data File Name and Location

1 Verify that your 4-Color Beads Experiment document is open.

If needed, select File > Open Document and then navigate to your student folder,
select the 4-Color Beads document, and open it.
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2 Select Windows > Show Browser.

The Acquisition view of the Browser is displayed. File storage and parameter labels
are specified in the Acquisition view of the Browser.

3 Click the Acquisition Controls disclosure triangle to view the controls, if needed.

(@06

Directory:
File:

Operator:
Sample 1Dz

Patient ID:

Comments:

@ Acquisition Controls

Lanceiot:B0 Appli...uest Pro Folder:

Data.007
[Student

"Donort

Experiment Components

B Browser: untitled

[ Acquisition | Analysis

[ Global Settings
[ [ Acquisition Plots
3 @ Untitled Acquisition Tube List =l

Untitled Parameter Settings

P1:
pz: |
P3: |
Pa: |
Ps: |
PE: |
F7: |
pa: |
Time: |

Filename

PPEPEEEEE

4  Specify a folder in which to save your FCS data files.

a Click the Directory Change button.

b Navigate to your student folder, and select it.

¢ Click Open.

5 Specify file names for your FCS data files.

a Click the File Change button.

The File Name Editor appears.

b Type beads in the Custom Prefix field.

¢ Verify that File Name Suffix is set to
File Count.

d  Verify that File Count is set to 1.

e Click OK to close the File Name Editor.

6 Type Student in the Operator field.

7 Type Donorl in the Sample ID field.

8 Save the Experiment document.
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Specifying Acquisition and Storage Settings

Use global acquisition and storage settings to define the number and type of events to
acquire and store for each tube. Global acquisition settings apply to all tubes in an
Experiment document that do not have tube-specific settings.

NOTE

There are two ways to display and set global acquisition and storage settings, the

Acquisition & Storage dialog and the Acquisition & Storage Inspector. In this exercise you
will use the Acquisition & Storage dialog. For more information on acquisition and storage
settings, refer to the BD CellQuest Pro Software Reference Manual.

1 Select Acquire > Acquisition & Storage.

The Acquisition & Storage dialog appears.

Acquisition & Storage

Data rAcquisition Gate:
2ogon i —) | | Accept % All s events.
FACSCalibur L ‘
— Collection Criteria:
Event Count ?1
—
Acquisition will stop when 10000 | of Gi=R1 % events are counted
— Storage Gate:
Data file will contain: | All I's events.
= L, f \
— Resolution: - Cancel
File
1024 I's l { Parameters Saved... | f )
S —— Data File oK

2 Specify settings in the Acquisition & Storage dialog.

d

e

Verify that Acquisition Gate is set to the defaults Accept and All
Verify that Collection Criteria is set to Event Count.

Type 10000 in the Acquisition will stop when field and select G1 = R1 (as the
stopping gate).

Verify that Storage Gate is set to the default All.

Verify that Resolution is set to the default 1024.

With these settings, data collection will stop when 10,000 events is reached for the
population defined by gate G1. However, all events acquired to that point are saved.

3 Click OK to close the Acquisition & Storage window, if needed.

4 Save the Experiment document.
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Specifying Parameter Labels

Parameter labels allow you to identify parameters with reagent-specific names. There are

two ways to specify parameter labels:

e Create a predefined list of labels and save it as a reagent panel that can be reused. Use
reagent panels if you are acquiring the same reagent combinations (one or more tubes)
for many experiments or donors. In this exercise, you will define a one-tube reagent
panel for mixed beads. In a later exercise, Creating a Reagent Panel on page 141, you
will create a multiple-tube reagent panel for immunophenotyping.

e Use the browser to enter labels for each tube. Use this method when you are acquiring
a small number of tubes, or tubes stained with a unique reagent combination. You

will practice this method in Specifying a Tube List on page 134.

Creating a Reagent Panel

In this section, you will create a single-tube panel. The tube will have the following

BD Calibrite beads:

e FITC
e PE

e PerCP
e APC

1 Select Acquire > Edit Panels to display the Edit Panels dialog.

Edit Panels

Add Delet

Panels Tubes Labels

4 IMK Lymph P1:

P2:

P3

P4:

P5:

P6:

P7:

P&:
Time:

~ Cancel

o)
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2 Click Add (above the Panels list).
A new panel appears in the Panels list.

3 Type 4-color Beads for the panel name.

[ Y ]

(" Duplicate “'( Sort ) ( Duplicate )

( Add ) Delere ) ( Add ) ( Delete

Labels

Panels Tubes
£ IMK Lymph |

-color Beads

P1:
P2:
P3:
P4:
P5:
P&:
P7:
P8:

Time:

() ) ) o) (=) (o)

( Cancel )

(o )

4  Click the selection icon (to the left of 4-color Beads) to select the panel.

5 Click Add above the Tubes list.

A new tube appears in the Tubes list with the default name fube #1.

6 Change the tube name to Mixed Beads.

7 Click the selection icon to the left of Mixed Beads to select the tube.

8 Click the menu control to the right of the P1 label field and select Forward Scatter.

<

( Duplicate ) ( Sort ) ( Duplicate )

( Add ) ( Delete ) ( Add ) ( Delete )

Panels Tubes Labels B
% IMK Lymph | % Mixed Beads P1: v FSC-Height
$ [4-color Beads P2:
Wide Angle Scatter

P3:
pa: IS
Ps: f2)
P6: f2)
P7: f2)
P8 f2)
Time: ﬂ

(" Cancel )

ok )
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9 Click the menu control to the right of the P2 label field and select Side Scatter.

10  Specify fluorescence parameter labels for the Mixed Beads tube by typing the labels in
the following table for parameters P3, P4, PS5, and P7.

IMPORTANT  Parameter P6 is not used. When entering the parameter labels, skip P6
and enter APC for parameter P7.

Parameter Label
P3 FITC
P4 PE

PS PerCP
P7 APC

11 Click OK to close the Edit Panels dialog.
Using a Reagent Panel

In this section you will load your new 4-color Beads panel into the Browser tube list.

1 If needed, select Windows > Show Browser.

2 In the Browser, click the menu control next to Untitled Acquisition Tube List and
select Load Tubes from Panel > 4-color Beads.

{ Acquisition | Analysis |

3 Acquisition Controls
I i G
[ Global Settings
[ & Acquisition Plots
[ q Untitled Acquisition Tube List

Load Tubes from Panel IMK Lymph
Mew Tube From Panel 4-color Beads
Mew Tube

Clear Panel

The name of the tube list changes to 4-color Beads.
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3 If needed, click the 4-color Beads disclosure triangle to display its tubes.

A pointer indicates that parameter labels for the Mixed Beads tube will be used for the
next acquisition.

®0O0 Browser: untitled
[‘Acquisition | Analysis |
3 Acquisition Controls

I i Ci | Filename B

[ Global Settings
@ Acquisition Plots

= @ 4-color Beads =
[ * {3 Mixed Beads & beads.oot
| = = IR

4 Select File > Save Document As.
5 Save a copy of the Experiment document named 4-color Beads in your student folder.

The next time you open the 4-color Beads Experiment, the 4-color Beads panel will
already be loaded in the Browser tube list.

Acquiring and Saving Data

At this point, the instrument settings are optimized for your samples, the number of events
to acquire and a storage gate have been established, and file location and naming have been
specified. Data for the three sample tubes can now be collected and saved.

1 Select Acquire > Counters to display the Counters window, if needed.

The Counters window has two sizes. Click the green Zoom button to obtain the
enlarged window if you are acquiring gated data.

VN
e (6) Counters

Total Events: 0
Eventsf 0 [ Reset

Elapsed Time: 0: 0: 0
—

e e Counters

Total Events: 0

Events/ 0 Reset |
Elapsed Time: 0: 0: 0 =

Source Mode Count

Accept | % 1AH Accumulate | % 1 0 everts
Collect |# 1AH Rate [ 1 0 events/sec
Store I 1!’4\ % of Total [ 1 0%

2 Move the Counters window to a clear area of your screen.
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10
11
12
13
14

Clear the Setup checkbox in the Acquisition Control window.

Acquisition Control

Operator: Mai McGahan

File: 05 X:Student Folder:My Folder:Data.001

— F PV - < A

| Setup L Acquire 3 Restart Save Abort

Verify in the Browser that the 4-color Beads panel has been loaded, the acquisition
pointer is pointing to the only tube in the panel, and the parameter labels are correct.

NOTE When using a multiple tube panel or a manual tube list, you should also verify
that:

e The tubes in the tube list are in the correct order.
e The acquisition pointer is pointing to the first tube to be acquired.
Place the cytometer in RUN mode.

Install the first sample tube on the SIP (immediately place the support arm under the
tube).

IMPORTANT  There is a brief period during which the sample tube is being
pressurized. Wait approximately 5 seconds for the pressure in the sample tube to
stabilize before clicking Acquire.

Click Acquire.

Live quadrant statistics will be displayed as the data is acquired. When acquisition for
the tube is complete, the system beeps and in the Browser, the file name to the right of
the tube increments to beads.002.

Remove the tube after the file name increments to beads.002.

TIP  When there is more than one tube in the tube list and acquisition for a tube
completes, a green check appears next to the tube, and the pointer moves to the next

tube in the list. Since you are using a one tube panel, the green check does not appear.

Verify that the acquisition pointer is still pointing to the only tube in the 4-color Beads
panel, and the parameter labels are correct.

Place the next sample tube on the SIP.

Wait approximately 5 seconds and then click Acquire.
Remove the tube after the file name increments in the Browser.
Repeat steps 9 through 12 for the last tube.

Place a tube containing no more than 1 mL of DI water on the SIP and place the
cytometer in STNDBY mode.
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Analyzing Data

122

In this exercise, you will analyze data by creating plots for displaying data, and creating
gates for generating statistics. In addition you will learn how to perform a batch analysis.

Analyze Shut Down
Data System

Start Up Perform Optimize
System QC Settings

Acquire
Data

This exercise uses BD Calibrite beads to demonstrate the analysis features of
BD CellQuest Pro software. You can apply the same principles to analyze peripheral blood
and many other sample types.

Displaying Data
In this exercise, you will create dot plots for displaying and analyzing data. See Chapter 6,
BD CellQuest Pro Software Analysis Tools, and refer to the BD CellQuest Pro Software

Reference Manual, for information about using other plot types for data analysis.

TIP  You can export plots in a variety of formats and save Experiment documents as PDF
files, if needed. Refer to the BD CellQuest Pro Software Reference Manual for details.

1 Start BD CellQuest Pro software, if necessary.
If BD CellQuest Pro software is already open, select File > New Document.

2 Expand the Experiment window to full size by clicking the zoom button.

Displaying Data in a Dot Plot

1 Select the Dot-Plot tool ( ) from the tool palette. 3]

The Dot-Plot tool becomes highlighted. %

2 Click in a clear area of the Experiment window and drag diagonally until
the plot outline is an appropriate size.

M,
When you release the mouse button, a dot plot and the Dot Plot Inspector F
appear.

@ O ©  Inspector: Dot Plot +
~ Basic Plot EJS. A_

Flot Type  Analysis i
File  Norm.001 @ ﬁﬁ =~

=

=

=

Tube Control
# Parameter FSC-H 1024 FSC-t
‘f Parameter SSC-H 1024 SSC-
Gate Mo Gate

Plot Title  Morm.001
Shaw Title [
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3 Click the File menu control and select Select File.

The Open a Data File dialog appears.

TIP  To display FCS data files, you must first create an analysis plot and then select
Select File from the Inspector. You cannot open an FCS data file in BD CellQuest Pro

software by double-clicking its icon.

4 Navigate to the data files you acquired in the previous exercise, select the first tube’s

data file, and then click Open.

Open: CellQuest Pro

show: | All Available )
From: | [ My Folder s
A Applications [ [ My Folder b [B) beads.001
[& BD Applications | [ beads 002
[ BD Files [ [B) beads.003
[ Library "
= MUltSET I...r Log File
['_: Student Folder »
= System L
| Users L
[ € 3 v
Co to:
F TR 7 P
___Add to Favorites ) (_ Cancel ) @

5 Select Forward Scatter as the X parameter and Side Scatter as the Y parameter.
6 Click the MultiColor Gating checkbox under Dot Plot in the Inspector.
7 Use the Geometry section of the Inspector to resize the plot to 3 inches square.

O O O  Inspector: Dot Plot
~ Basic Plot

Plot Type
File
Tube
X Parameter
' Parameter
Gate
Plot Title
Show Title

~ Dot Plot
Show Dots.
Identify Event

Event Color

Analysis

beads.00L

Mixed Beads

FSC-H 1024 FSC-H
SSC-H 1024 S5C-H
Mo Gate

beads.00L

v

FEEEEA

100 % Hie

fm=in

O # muticolor Gating

Y
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8 Create a second dot plot by duplicating the first.
a Select the dot plot and select Edit > Duplicate.
A duplicate dot plot appears and the Inspector now references this new plot.
b Move the second plot below the first.
¢ Change the X parameter to FITC
d Change the Y parameter to PE.
9 Create a third dot plot by duplicating the second.
a Select the second dot plot (if needed) and select Edit > Duplicate.
A duplicate dot plot appears and the Inspector now references this new plot.
b Move the third plot below the second.
¢ Change the X parameter to PerCP
d Change the Y parameter to APC.
10 Use the Geometry section of the Dot Plot Inspector to align the plots.
a Shift+click to select all three plots.

b In the Inspector, type 0.2 in the Left text box.

Creating Gates and Displaying Statistics

In this section, you will create a gate for the population of interest. You will also create
quadrant markers to define negative and positive populations, and display quadrant
statistics.

The Snap-To-Region tool will be used to create a region. See Chapter 6, BD CellQuest Pro
Software Analysis Tools, and refer to the BD CellQuest Pro Software Reference Manual for

information about using other region types in an analysis.

TIP  Snap-To regions cannot be created in Acquisition only plots. Also, you cannot use a
Snap-To region as an acquisition gate.
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Creating a Snap-To Region

1 Draw a region encompassing the population of interest in the FSC vs SSC plot using
the Snap-To-Region tool.

a Click the Snap-To-Region tool ( =y ) on the tool palette to select it.

b Click on the population. The region is automatically drawn.

beads 001

“o| = Fefé- @]
“o | B |F =]~

+
[
i

S

.,

H
3
1

-+

% [

0 200 400 ~ 00 ann 1000

E4

If the cluster is too small or diffuse for the Snap-To—Region tool to recognize, the
system beeps and no region is drawn. In this case, try again, or use the polygon
region tool to manually draw the region.

2 Click anywhere outside the region to deselect it.

3 Drag the R1 symbol off to the side of the region.

TIP  To delete a region, select the region and select Edit > Cut, or press Delete.

Gating the Data in the Fluorescence Plots

1 Shift+click to select the FITC vs PE and PerCP vs APC dot plots.
2 In the Dot Plot Inspector, click the Gate menu control and select G1=R1.

The selected plots are gated to show only the events included in the G1 gate.
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Creating Quadrant Markers

In this section, you will set quadrant markers on gated data in the FITC vs PE and PerCP vs
APC dot plots.

1 Select the FITC vs PE dot plot.

2 Draw quadrant markers on the FITC vs PE dot plot.

a Click the quadrant-marker tool () on the tool palette to select it.

set at 101 in FITC and 10! in PE. Release the mouse button to set the
quadrant markers.

&)
b Click in the plot and drag the handle of the marker so the marker is b

k*

W

beads.001

oo N Bl = |

I ~

FL1H

3 Repeat steps 1 and 2 for the PerCP vs APC dot plot.

Displaying Quadrant Statistics

1 Click the FITC vs PE dot plot to make it active.
2 Select Stats > Quadrant Stats.

The Quadrant Statistics view for the FITC vs PE dot plot appears.

Quadrant Statistics

File: beads.001 Log Drata Units: Linear Values
Bample 10 Patient ID:

Tube: Mixed Beads 1 Pansl:

Acquisition Date: 30-Feb-04 Gate: G1

Gated Events: 2000 Total Events: 2380

X Parameater: FITC (Log) ¥ Paramater: PE (Log)

Quad Location: 11, 10

CQuad Ewvents % Gated % Tofal X Mean X Geo Mean Y Mean % Geo Mean

UL &34 3170 e TE4 7.30 1757.85 19€.79
LR 3 1.15 0% 17004 7166 707G 143.04
LL 743 3740 3142 E6T €13 387 342
LR 595 2675 2500 54956 2482 570 5.23
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The Quadrant Statistics view gives statistics for each of the four quadrants defined by
quadrant markers. The meaning of the quadrant abbreviations in the Quad column,
and the fluorescence populations specified are as follows.

Quad Quadrant Population
UL Upper Left FITC PE*
UR Upper Right FITC* PE*
LL Lower Left FITC PE-

LR Lower Right FITC* PE-

3 Edit the type of statistics displayed.

a Select the Quadrant Statistics view.

b Select Stats > Edit Quadrants Stats.

The Edit Quadrant Statistics dialog appears.

¢ Modify the dialog selections as needed to match those in the following figure.

Edit Quadrant Statistics

- Header Info

ETitIe Line
@File Name
"1 Log Data Units

| Sample ID

_ Patient ID

_ Patient Name

"1 Case Number

|_! Custom Keyword #1

| Custom Keyword #2

| Custom Keyword #3

! Tube
_ Panel

_ Acquisition Date

a Cate

E Total Events

@ Cated Events

"l Parameters

1 Smoothing Iterations

_| Operator
" File Unique 1D

! Quad Location

Header Columns
@ 1 Column
() 2 Columns

Statistics

E Quadrant Label
@Evem Count

E Percent of Gated
B Percent of Total
1% Mean

1 X Geometric Mean
¥ Mean

1¥ Geometric Mean

( Cancel )

d Click OK to accept the changes and close the dialog.

TIP  When you export statistics, only the statistics that appear in the statistics view
are exported.

4 Create a Quadrant Statistics view for the PerCP vs APC dot plot.
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5 Resize and position the Quadrant Statistics views as in the following figure.

HINT  Use the Geometry section of the Inspector to align plots and views.

beads 001

1000

beads 001

Cuadrant Statisbcs
File: beads.001
Gate: G1
Gated Events: 2000
Total Events: 2380

Quad Events

uL
UR
LL
LR

(= = =]

(=]

Quadrant Siatistics
File: beads 001
Gate: 51
Gated Events: 2000
Total Events: 2380

Quad Ewents % Gated % Total

uL o 25.64
UR o 1 0.5
LL o 3115 26,42
LR o 3t 3100
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Analyzing the Remaining Data Files

In this section, you will print your analysis results and use the Next Data File feature to
analyze the remaining data files.

1

2
3
4

Select File > Print.

In the Print dialog, click Print.
Shift+click to select all plots.
Select Plots > Next Data File.

The next data file in your student folder, beads002, is displayed in the plots. The
Snap-To singlet bead gate is redrawn. The statistics view recalculates its values.

TIP  Command (38)+](right bracket) is a keyboard shortcut for Next Data File.
Print the Experiment document with the beads002 results.
Use Next Data File to display the beads003 results.

Print the Experiment document with the beads003 results.
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Reviewing Analysis Results

Use your analysis printouts to record answers to the following.

1 From the first data file, report the % Gated events in the Lower Left (LL) quadrant of
the FITC vs PE plot.

% LL

2 From the first data file, report the %Gated events in the Lower Left (LL) quadrant of
the PerCP vs APC plot.

% LL

3 Which tube has the most PE-positive singlet beads?

4  Why are the %Total and %Gated values different for the PE-positive population?
How are they calculated?

5 From the first data file, what percentage of singlets beads are PE-positive?
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Saving an Experiment Document as a Template

A BD CellQuest Pro software document can be saved as a generic template so it can be used
for routine acquisition or analysis work. All plots, regions, markers, statistics, and so on
(except data files) can be defined and saved as a template.

1 Select all plots in the Experiment document.

To select multiple plots, Shift+click the border of each plot. Square handles appear on
all selected plots.

Click the File menu control in the Inspector and select No File.

O O
) )
=

Inspector: Dot Plot

Basic Plot
Plot Type
File
Tube
X Parameter
' Parameter
Gate
Plot Title
Show Title

~ Dot Plot

Show Dots
Identify Event

Event Color

Analysis

beads.00L

Mixed Beads

FL3-H 1024 CD45
SSC-H 1024 S5C-H
No Gate

beads.00L

v

100 %

0 A

IE' g MultiColor Gating I

sff

Select File...
v beads.001

1

=

Each plot is now empty. The next time you open the Experiment document, the plots
remain empty until data are read in.

Select File > Save Document As.
Name the document 4-color Beads Template and save it in your student folder.
Make sure an appropriate destination folder is displayed in the dialog and click Save.

TIP  To protect a template, you can lock it or make it a stationary pad. See Locking
and Using Documents as Templates on page 323.
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5

BD CellQuest Pro Software
Acquisition Tools

This chapter provides exercises on some acquisition topics that supplement the material in
Chapter 4, BD CellQuest Pro Workflow. After completing the exercises in this chapter, you
will be able to:

e Specify a tube list and parameter labels.

* Specify tube-specific settings.

e Create and use a Reagent Panel.
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Specifying a Tube List

The Browser’s Acquisition Tube List determines the order in which tubes are acquired, and
can be used to specify parameter labels and tube specific settings. There are two ways to
specify a tube list.

® Use the Browser to manually add tubes. Use this method if you are acquiring tubes
stained with a unique reagent combination. In this exercise, you will use the Browser
to manually specify a tube list.

® Create a predefined list of tubes and save it as a Reagent Panel that can be reused. Use
this method if you are acquiring the same reagent combination for many experiments
or donors. You will create a reagent panel in the next exercise (see Reagent Panels on
page 141).

Getting Started

1 If you have not already completed a system startup today, perform the System Startup
procedure on page 33.

2 Start BD CellQuest Pro software, if needed.
3 Close any Experiment documents.

4 Select File > Open Document. Navigate to the Standard Acq document and click

Open.
Q0.0 Open.
B i TR | IIEI] [ a sample Files H‘r{ (Q, search
¥ DEVICES | “ BDPAC rp CellQuest Pro I’] Nann_l?:}lf s
L_,J Boardwalk 1 G5 | ¥ BEDPAC Startup Check o Sample Files > 0
iDisk | @ CellQuest Pro Folder » :
=! FACStationG5 & ClinApps Info Folder = !__‘)‘ orm.l
=l pata & DNA Quality Control » [E] Norm.(
(& FACSComp Folder [
| [ FACSCom...nings QC + £ Nor
& HLA-B27 Folder [ = Quantitation Acquisition
I BD Files & LoaderManager Folder = ||
[ Desktop | [ MultiSET Folder L : ial.oo1 .
7 Applications _| @ PlateManager Folder v Tutorial.002 | oy
P

3 student 4| 2 WorklistM...ger Folder Tutorial.003
v

Enable: [ All Available k4
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Adding Tubes Manually

1 Select Windows > Show Browser.

2 In the Browser, if needed:

a Click the Acquisition tab.

b Click the Acquisition Controls disclosure triangle to open that portion of the

Browser.

¢ Click the Untitled Acquisition Tube List disclosure triangle to display its tubes.

The tube list initially contains a single tube

named Untitled.

3 Double-click the Untitled tube icon to select the tube

and display the Tube Inspector.

4 Enter 3/8/45/4 in the Tube Name field.

5 Under Parameter Settings, click the P1 menu control

and select Forward Scatter.

TIP  If the parameter label you want does not appear
in the menu, you can type it into the text field.

Labels can be added or deleted from the parameter label menu by selecting
Acquire > Edit Reagent List. Refer to the BD CellQuest Pro Software Reference

Manual for details.

6 Specify labels for the remaining parameters as shown in the following table.

Inspector: Tube

Parameter Label

P1 Forward Scatter
P2 Side Scatter

P3 CD3 FITC

P4 CD8 PE

PS CDA45 PerCP
pP7 CD4 APC
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7 Click the menu control next to Untitled Acquisition Tube List and select New Tube.

[ Global Settings

[ & Acquisition Plots

= @ Untitled Acquisition Tube List '

b s § sisiasis Load Tubes from Panel >
New Tube From Panel »

Clear Panel

A new tube is added to the tube list.

8 Click the icon for the new tube to select it and use the Inspector to name the tube

3/16+56/45/19.
(] i Ci | Filename
[ Global Settings
[ & Acquisition Plots
= @ Untitled Acquisition Tube List =1
v oo+ i ssgra5sa & pste00!
[ * @ s/1e+s645019 E  astso0z

A

9 Use the Inspector to specify labels for the 3/16+56/45/19 tube as shown in the
following table.

Parameter Label

P1 Forward Scatter
P2 Side Scatter

P3 CD3 FITC

P4 CD16+CDS56 PE
PS CD45 PerCP

P7 CD19 APC

10 Save a copy of the Experiment document in your student folder. Name it Manual 4-
color TBNK.

The next time you open the Manual 4-color TBNK document, it will contain the
tubes and parameter labels you specified in this exercise.
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Specifying Tube-Specific Settings

In BD CellQuest Pro software you can specify tube-specific acquisition and storage settings
and instrument settings. In this exercise, you will modify the Manual 4-color TBNK
Experiment document that you saved in the previous section.

NOTE  You will not acquire data in this exercise, but the cytometer must be powered on.

Getting Started

1 If you have not already completed the Specifying a Tube List exercise on page 134, do
so now. Otherwise, open the Manual 4-color TBNK Experiment you saved in the
Specifying a Tube List exercise, if needed.

2 If needed, select Acquire > Connect to Cytometer to display the Acquisition Control

dialog and the Acquisition view of the Browser appear.

Specifying Tube-Specific Acquisition and Storage Settings
In this section, you will specify the number of events to acquire for a particular tube.

1 Click the menu control next to the 3/8/45/4 tube in the tube list.

2 Select Add Acquisition & Storage Settings from the menu that appears.

an0n Browser: Manual 4-color TBNK
[‘Acquisition | Analysis |
3 Acquisition Controls

o [ | Filename |
[ Global Settings
[ & Acquisition Plots
= @ Untitled Acquisition Tube List =1
v 2 @ zs8/45/4 [(F1ln.a o

Add Acquisition & Storage Settings

. A | Add Acquisition & Storage Settings |
b e * Add Instrument Settings
€ i LI

An Acquisition & Storage Settings object appears in the Browser, directly under the
tube. The settings stored by this object are specific to the tube.

TIP  Click the disclosure triangle next to the tube name if the Acquisition & Storage
Settings object is hidden.
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3 In the Browser, double-click the Acquisition & Storage icon under the 3/8/45/4 tube
to display the Acquisition & Storage Inspector.

The Inspector displays the current acquisition and T e D @ T
3 = Acquisition & Storage
Storage Settlngs' Acquisition Gate  Accept =]
All =
Collaction Criteria 2500 Events
an0n Browser: Manual 4-color TBNK Al =
. —
[‘Acquisition | Analysis | Tame Limit | {_] seconds
Time Resolution - [l
3 Acquisition Controls Storage Gate  All =]
o = o | Filename Resolution 1024 =
o Parameters Saved
= A
[ Globa-l -Sfttlngs -
[ @ Acquisition Plots p2 a SECH
= @ Untitled Acquisition Tube List =1 P3 a FL1-H
@D + i@ zsgsa5sa = patsod P4 [ FLaH
Acquisition & Storage Settings PS a FL3-H
[ + @ s/1e+s645019 = patagoz e a FLZ-A
! 7 [ FLaH
P8
4 Change the Collection Criteria to 2500 events. T (Sl

Specifying Tube-Specific Instrument Settings

In this section, you will learn how to load instrument settings for a specific tube.

1 Click the menu control next to 3/16+56/45/19 in the tube list and select Add
Instrument Settings.

an0n Browser: Manual 4-color TBNK

[‘Acquisition | Analysis |

3 Acquisition Controls
|| Experiment Ci | Filename I
[ Global Settings
[ & Acquisition Plots
= @ Untitled Acquisition Tube List =1
v oo+ i ssgra5sa & pste00!
. Acquisition & Storage Settings
[ + @ s/1e+s645019 [ reas e
Add Acquisition & Storage Settings
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An Instrument Settings object appears in the Browser, under the tube. The browser
display indicates that at this point the Instrument Settings are unspecified.

TIP  Click the disclosure triangle next to the tube name if the Instrument Settings
object is hidden.

an0n Browser: Manual 4-color TBNK

[‘Acquisition | Analysis |
3 Acquisition Controls
Experiment Components Filename il

[ Global Settings

[ & Acquisition Plots

= @ Untitled Acquisition Tube List =1

v oo+ i ssgra5sa & pste00!

m Acquisition & Storage Settings
@ + @ zs1e+s6s45019 = pataooz

Inztrument Settings (Miszing file)

2 Double-click the Instrument Settings icon to display R

3 ¥ Instrument Settings
the Instrument Settings Inspector. e =

Tube 3/16+56/45(19

3 Click File.
A file location dialog appears.
4 Navigate to BD Files/Instrument Settings Files and select the Calib File.

The file name is displayed in the Inspector and the Browser is updated.

an0n Browser: Manual 4-color TBNK
[‘Acquisition | Analysis |
3 Acquisition Controls
Experiment Components Filename il

[ Global Settings

[ & Acquisition Plots

= @ Untitled Acquisition Tube List =1

v 2 o+ @ zs8/45/4 & psto0t
m Acquisition & Storage Settings

[ + @ s/1e+s645019 = pataooz
. Instrument Settings Calib File

Removing Tube-Specific Settings
1 Click the 3/8/45/4 Acquisition & Storage Settings icon to select it.
2 Select Edit > Clear.
The 3/8/45/4 Acquisition & Storage Settings object is deleted.
3 Click the 3/16+56/45/19 Instrument Settings icon to select it.
4  Select Edit > Clear.

The 3/16+56/45/19 Instrument Settings object is deleted.
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Associating Plots With Tubes

Plots can be associated with specific tubes. During acquisition, these plots will only display
data from the designated tube. If they are Acq —> Analysis plots, data will remain on display
from the designated tube while the remaining tubes are acquired.
1 Associate the FSC vs SSC and FL1 vs FL2 plots with the 3/16+56/45/19 tube.
a Drag the tube pointer to the 3/16+56/45/19 tube, if needed.
b  Open the Acquisition Plots list by clicking its disclosure triangle.

¢ Command (38)+click to select both the FSC vs SSC and FL1 vs FL2 plots.

d Click the Tube menu control in the Inspector and select 3/16+56/45/19.

an0n Browser: Manual 4-color TBA | ® O ©  Inspector: 2 Objects
~ Basic Plot
[‘Acquisition | Analysis | Plot Type  Acquisition = m
o File No File =
3 = i Tube Cuwrrent Acquisition = |
— L
| LLE EATE I | = v Current Acquisition
[ Global Settings ¥ Parameter - 3/8/45/4
L Gate Mo Gate
@ = = Flot Title  Acquisition Dot Flot 3 JI’ 16+ 56!45 JI’ 19
Forward Scatter /Side Scatter Shaw Title a
CD3 FITC/CD4S PerCP
CD16+56 PE/CD4S PerCP
CD3 FITC/CD16+56 PE

The Browser now displays the plots under the 3/16+56/45/19 tube.

00 Browser: Manual 4-color TBNK
[‘Acquisition | Analysis |
3 Acquisition Controls
[ I i Ci | Filename .
[ Global Settings
= @ Acquisition Plots

CDE FITC/C04S PerCP
D1 6+56 PE/CD4S PerCP

= @ Untitled Acquisition Tube List =1
- + i ssgra5sa & pste00!
v = o+ @ s/1e+s645019 & Dste 002

Forward Scatter /Side Scatter
CDE FITC/CD16+56 PE

2 Remove the FSC vs SSC and FL1 vs FL2 plot associations.
a Shift+click to select both the FSC vs SSC and FL1 vs FL2 plots.

b Click the Tube menu control in the Inspector and select Current Acquisition.
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Reagent Panels

A panel is a list of tubes with predefined parameter labels. In this exercise you will create a
reagent panel and use it to specify tubes and parameter labels for an acquisition. You will
also create and save an Experiment document with the panel loaded into the Acquisition
Tube List.

NOTE  You will not acquire data in this exercise, but you might use this panel to acquire

data in later exercises (see Lab Practice—Lyse/Wash Manual Tube Loading on page 349 and
Lab Practice—Lyse/Wash Automatic Tube Loading on page 353).

Creating a Reagent Panel

In this section, you will create the following two-tube panel.
e (CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC
e (CD3 FITC/CD16+CDS56 PE/CD4S5 PerCP/CD19 APC
1 Start BD CellQuest Pro software, if needed.
2 Select Acquire > Edit Panels.

The Edit panels dialog appears.

. Edit Panels
.L':.;|izl-r::-.':r;_ (T\ Duplicate
[I/T' Delete Add Delete
Panels Tubes Labels
# IMK Lymph P1:
% [4-color Beads p2:
P3:
P4:
PS5:
P6:
P7:
P8:
Time:

( Cancel ) oKk )

3 Click Add above the Panels list.

Chapter 5: BD CellQuest Pro Software Acquisition Tools 141



A new panel appears in the Panels list.

4 Type 4-color TBNK for the panel name.

Edit Panels
-L'rus||: licate [, Sort ] Duplicate
\ Add ) Delete add Delete
Panels Tubes Labels
% IMK Lymph P1:
% d-color Beads p2: =
4-color TENK P3: a
P4: 3
P5: 3
P6: 3
P7: 3
P8: 3
Time: 3

(" Cancel ) oKk j

5 Click the selection icon (to the left of 4-color TBNK) to select the panel.

6 Click Add above the Tubes list.

A new tube appears in the Tubes list with the default name tube #1.

7 Change the tube name to 3/8/45/4.

8 Click the selection icon to the left of the 3/8/45/4 tube.

9  Use the parameter label menus to specify Forward Scatter as the label for P1 and Side
Scatter as the label for P2.

10 Specify fluorescence parameter labels for the 3/8/45/4 tube as shown in the following

table.

HINT  You can select the label from the parameter label menus or type new labels.

Parameter Label

P3 CD3 FITC
P4 CD8 PE

P5 CD45 PerCP
P7 CD4 APC
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11 Add a tube named 3/16+56/45/19 to the panel. Give it the following parameter labels:

Parameter Label

P1 Forward Scatter
P2 Side Scatter

P3 CD3 FITC

P4 CD16+CDS56 PE
P5 CD45 PerCP

P7 CD19 APC

12 Click OK to save the 4-color TBNK panel and close the Edit Panel dialog.

Using a Reagent Panel

In this section you will create a copy of the Standard Acq document and load the 4-color
TBNK panel into its Acquisition Tube List.

1 Close any Experiment documents.

2 Select File > Open Document. Navigate to the Standard Acq document and click

Open.
O ROA Op
[« |» ] bEg-[= |€E4] [ & Sample Files H (Q search )
¥ DEVICES | &5 BDPAC @ CellQuest Pro [E] Norm.D08 ~
|| Boardwalk 1 G5 | % BDPAC Startup Check 2 Sample Files ¥ [B) Norm.0o07
iDisk | @ CellQuest Pro Folder » B Norm.o08
=] FACStationGs | & ClinApps Info Folder = E_ﬁ Norm.009
& Data | @' DNA Quality Contral = [ Norm.o10
| (4 FACSComp Folder [ Norm.o11
| TPLACES 11| ] FACSCom...nings QC [B) Norm.012
; ED Applica : @ HLA-B27 Folder ) = Quantitation Acquisition
{5 BD Files | & LoaderManager Folder ~ Bl Standard Acg
4 Desktop | @ MultiSET Folder >a [ Tutorial.001 )1
7 Applications | @ PlateManager Folder ~ v [ Tutorial.002 v
B stazen *| 2 workdistu._ger Folder » ! n ) Turorial. 003 o
ML - = RIE
Enable: | All Available 4
o)
)
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3 Select Windows > Show Browser.

4  If needed, click the Acquisition tab, and open the Acquisition Controls portion of the
Browser.

5 In the Browser, click the menu control next to Untitled Acquisition Tube List and
select Load Tubes from Panel > 4-color TBNK.

®0O0 Browser: untitled
[‘Acquisition | Analysis |
3 Acquisition Controls
o iment Ci | Filename | [

[ Global Settings

I & Acquisition Plots

[» @ Untitled Acquisition Tube List = v
Load Tubes from Panel » IMK Lymph
MNew Tube From Panel » 4-color Beads
MNew Tube 4-color TBNK

Clear Panel

6 If needed, click the 4-color TBNK disclosure triangle to display its tubes.

A pointer indicates that parameter labels for the first tube in the panel will be used for
the next acquisition.

[» Acquisition Controls
| | Experiment Components |
> Global Settings
i @ Acquisition Plots

Forward Scatter /Side Scatter
CDE FITC/CD4S PerCR

CDE FE /CD4S PerCP

CDE FITC/CDE PE

@ [§ 4-color TENK
V@ * i§ =z/gr45/4
=

* f§ z/16+58/45/19

KT ETRNCT]

7 Select File > Save Document As.
8 Save a copy of the Experiment document named 4-color TBNK in your student folder.

The next time you open the 4-color TBNK Experiment, the 4-color TBNK panel will
already be loaded in the Browser’s Acquisition Tube List.
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6

BD CellQuest Pro Software
Analysis Tools

After completing the exercises in this chapter, you will be able to:

Analyze immunophenotyping data.

Generate population statistics using regions and gates.
Generate population statistics using the expression editor.
Perform a batch analysis.

Use overlaid histograms to analyze data.
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Introduction—Regions, Gates, Markers, and Statistics

146

In this chapter, you will use regions, gates, and markers to define subpopulations and
generate statistics for immunophenotyping data.

Regions

A region is a area on a 2D plot (or interval on a histogram) typically defined by drawing its
boundary. BD CellQuest Pro software provides tools for creating several types of regions on
a plot: rectangular, polygonal, histogram, elliptical, and snap-to.

A snap-to region automatically encompasses populations in dot, density, or contour plots,
and adjusts when new data is read into a plot.

Gates

A gate is composed of one or more regions on one or more plots, and can be used to identify
populations by color, and also to restrict the data displayed in a plot.

Markers

A histogram marker specifies an interval on a histogram. A quadrant marker divides a 2D
plot into four quadrants.

Statistics

Statistics views can be generated for a plot. There are several types of statistics views:
histogram, quadrant, region, gate, and Kolmogorov-Smirnov.

Additional information about markers, regions, gates, and statistics can be found in the
BD CellQuest Pro Software Reference Manual.
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Working With Regions

1 Use the Finder to navigate to and open Gating Exercise doc as shown in the figure.

NNO o
[«]»] [2a] =] [ Gating 14 Q se
¥ DEVICES - Analysis Exercises ™ g [ Attracto...ice Files » @y [E] 3C.005

|| Boardwalk l’—?l Applications ! (2 Attract...p Folder ! &) Gating Exercise doc \

@ iDisk K9 Applicat...ac 05 9) = [} @8 Class Pr.. 337452

R les BD Applications =~ [}/ 0] DNA Practice " l—‘

=i Data [l BD Files ! [ Filing E.__e Folder 1

£ | - . :

(20 Desktop Pictures  * 1| 3 Four-Color Data

¥ PLACES (@ Library I =] Gating > i .

4 Deskeop [ Referen...entation | 3 GWTF HIV file [ |

3% student (& system ’ Ll GWTF JAN2005  + ;

A% Applications [ system Folder i | Euarice 510 Name Gating

72 - 4 bl Instrum...Exercise > |4 Exercise doc |4

le3 BD Applications | [ Take Home Folder ™~ |y [ L Macros iy Size 32 KE v

[ 15 BD Files 4 [ Training Files * I B3 ModFit ...les copy > Il I Kind experiment |l

v
Enable: [ All Available 2|
_ Cancel ) (~Open )

Gating Exercise doc is a stationery pad document, so a copy of the Gating Exercise
doc Experiment document will open in BD CellQuest Pro software. The Experiment
document opens with three analysis dot plots displaying the data file 3C.005.

-+

2 Use the Polygon-Region tool (|{Z]) to draw a
region (R1) encompassing the lymphocyte
population on the FSC vs SSC dot plot.

L granulocytes

3 Move the R1 label off to the side of the region.

| monocytes

a  Click outside the region to deselect it.
L lymphocytes

ano 1000

b Click and drag the label to a position
where it is not obscured by the data.

Modifying a Region

You can modify a region by resizing, repositioning, or rotating it. With polygonal regions,
you can reposition individual vertices. You can also choose to display or hide a region.

TIP  The same techniques you will practice here for polygonal regions can be used to
resize, reposition, and rotate rectangular and elliptical regions.
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Hiding a Region

1

Command (38)+click the plot, and select R1.

Hide All Regions
—

The region and its label disappear.

2 Redisplay the region by repeating step 1.

Resizing a Region

1

Click the boundary of region R1.

Four handles will appear, one at each corner of the
region. You can click and drag these handles to
stretch the region along the x- and y-axes.

Drag the upper right handle to stretch the region so
that it also encompasses the monocyte cluster.

Return the region to its original position by clicking
and dragging the upper right handle.

Repositioning a Region

/handles\-

While a region is selected, you can drag anywhere on its border to reposition it.

1 Select region R1.

2 Drag the region border to position it over the

monocyte cluster.

IMPORTANT Do not drag the handles to reposition a

region. Drag the region border.

Return region R1 to its position encompassing the
lymphocytes.
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Rotating a Region

1 Select region R1.
2 Select Gates > Rotate Region.

3 Click and drag a handle to rotate the region 90° counterclockwise.

4 When finished, click on the plot anywhere outside the region.

5 Return region R1 to its original orientation.

TIP  You can also return the region to its original position by selecting Undo from
the Edit menu.

Repositioning Vertices

vertex
handles

1 Double-click the border of region R1.
Handles appear at the vertices of the region.

2 Drag handles to reposition the vertices so that region
R1 also encompasses the monocyte cluster.

3 When finished, click on the plot anywhere outside the
region.

4 Return the region R1 vertices to their original
positions.
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Using Snap-To Regions
You can use the Snap-To—Region tool to automatically create regions that encompass

populations in dot, density, or contour plots. When the data displayed in a plot changes, a
Snap-To region automatically adjusts to the new data.

1 Create a Snap-To region that encompasses the monocyte population in the FSC vs
SSC dot plot.

a Click the Snap-To-Region tool () on the tool palette.

b Click on the monocyte population in the FSC vs SSC
dot plot.

A region is automatically drawn. The region
boundary is thicker than that of other regions to help
distinguish it as a Snap-To region.

If the population is too small or diffuse, the system
beeps and no region is drawn. In this case, use ) 00 1000
another region tool to draw the region. ;

¢ Drag the R2 label to a position where it is not obscured by the data.

TIP A Snap-To region can be modified with the same techniques used with
polygonal regions.

2 Read a new data file into the FSC vs SSC plot.
a Select the FSC vs SSC plot.
b Select Windows > Show Inspector to display the Plot Inspector, if needed.
¢ Click the File menu control and select Select File.
The Open a Data File dialog appears.

d Navigate to BD Applications/CellQuest Pro/Sample Files and open the data file
Norm.001.

The new data is displayed in the plot. The R2 Snap-To region is redrawn to

encompass the new monocyte population. If the population is too small or
diffuse, the system beeps and the region is redrawn in its original position.
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3 Display R2 on a duplicate FSC vs SSC plot.

a Select the FSC vs SSC plot and select Edit > Duplicate.

A duplicate FSC vs SSC plot appears. It does not . Rom-00T
display the R1 and R2 regions. -

b Option+click anywhere inside the duplicate plot
and select Show All Regions.

Show All Regions |,

The R1 and R2 regions are now displayed in the
duplicate FSC vs SSC plot.

4 Reposition the R2 Snap-To region in the duplicate T 007
FSC vs SSC plot so that the region excludes part of
the monocyte population.

The R2 region is also repositioned in the original
FSC vs SSC plot.

5 Select only the duplicate FSC vs SSC plot, and use the
Inspector to load the data file Norm.002.

The R2 Snap-To region is NOT redrawn. Why?

6 Load the data file Norm.002 into the original FSC vs SSC plot.
The R2 Snap-To region is redrawn to encompass the monocytes in Norm.002.

7 Select only the duplicate plot and press Delete to delete it.
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Using Additional Snap-To Region Features (Optional)

You can control how a Snap-To region is redrawn by adjusting its Auto Movement and
Auto Size settings.

¢ The Auto Movement setting specifies how far a Snap-To region can move when
redrawn. Larger Auto Movement values allow a Snap-To region to move farther.

e The Auto Size setting specifies how tight a Snap-To region will be. Larger Auto Size
values cause a Snap-To region to encompass more outlying events.

A Snap-To region can be tethered to other region types. This is useful when a diffuse
population maintains a spatial relationship to a stronger population with a Snap-To region.

When the Snap-To region is redrawn, the tethered regions move with the Snap-To region.

You can practice these Snap-To region features by following tutorials contained in
BD CellQuest Pro Help.

1 Select File > New Document to create a new Experiment document for the tutorials.
2 Select Help > CellQuest Pro Help.

The BD CellQuest Pro Help window appears.
3 Enter Snap-To Regions in the search field and press Return.

[-ReX:] BD CellQuest Fro Help =

- I] ( Q5nap-To Regions| J il Help Center

EackHelp Centes — s Airfort lielp

4 AppleSeript Help

y & BD CellQuest Pro Help
¢ " o B &0 FACSComp Hel
@ BD CellQuest Pro | ‘I v
e - & 80 WarklistManager

O oD Mayer Help

B3 iMovie Help

IJ Tunes Help

X Mac Help

@ GuickTime Player Help

Welcome

4 In the search results, double-click Becoming Familiar With Snap-To Regions.

5 When you finish with the first tutorial, click the right |m|

arrow on the navigation bar to continue with the next
tutorial, Tethering Snap-To Regions.

6 Close the Experiment document you used in the tutorials. Do not save changes.
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Using Additional Region Features

In this section, you will return to the Gating Exercise Experiment document for more
practice with regions.

Hiding, Showing, and Deleting Regions

You can hide a region so that its boundary and its label are not displayed in a plot. A hidden
region remains in the Region list, where it can be copied and pasted into other plots.

1 Verify that the Gating Exercise Experiment document is opened.
2 Display the data file 3C.005 in all plots.
a Select all plots, click the File menu control in the Inspector, and select Select File.

b Navigate to Training Files/Gating and open 3C.005.

3 Click the Rectangular-Region tool () on the tool
palette, and create a rectangular gate that encompasses
the granulocyte population on the FSC vs SSC plot.

4  Select Gates > Region List.
The Region List appears. The Region List can be used to

change the default region labels to descriptive ones. You
will not use descriptive region labels in this exercise.

ano 1000

en0e6 I Region List
Window: Gating Exercise doc
No. Label Type Px Py
& Rl RI1 Poly 1 2
& p2 R2 Snap 1 2
& R3 R3 Rect 1 2

5 Select region R1 on the FSC vs SSC plot if it is not already selected.
6 Press Option-Delete to hide region R1.

The R1 region is still shown in the Region List, but no longer appears in the
FSC vs SSC plot.
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7 Command (38)+click the FSC vs SSC plot and select R1.

Show All Regions

The R1 region is now displayed in the plot.
8 Select region R2 if it is not already selected, and then press Delete.
The region is removed from the plot and the Region List.

TIP  To delete multiple regions in a plot, Shift+click each region to be deleted, then
press Delete.

9 Close the Region List.

Using Region Statistics to Analyze Data

In this section you will use region statistics to obtain population statistics.

v

1 Using the Elliptical-Region tool (D , create an elliptical
region (R2) that encompasses the monocyte population

on the FSC vs SSC plot.
2 Move the R2 label so that it is not obscured by the data.

3 Use region modification techniques to adjust the regions _
so that they conform to their populations. i 200 1000

4  Sclect the FSC vs SSC plot and select Stats > Region Stats.

A region statistics view appears.

Reqgion Statistics.

File: 3C.005 Log Data Units: Linear Values
Sample I Fatient 1D:

Fatient Name: Case Number:

Acquisition Date: 28-Fab-85 Gata: Mo Gate

Gated Events: 10000 Total Events: 10000

X Parameter: FSC-Height (Linear) ¥ Paramater: SSC-Height (Lineary

Region Events % Gated % Total X Mean X GeoMean Y Mean Y Geo Mean PoPy
R1 183 18.91 18.91 257.03 &7.06
Rz a3z a.3z2 832 & E46.23 270.89
R3 5744 5744 5744 @ E8T60 ©683.26
Rd an an an E4568 298.82
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5 Record the %Total statistics for R1, R2, and R3.

Region Population %Total
R1 lymphocytes

R2 monocytes

R3 granulocytes

6 Why are the %Gated and % Total statistics identical?

7 Draw a polygonal region (R4) that encompasses the CD3-CD4* population on the
CD3 FITC vs CD4 PE plot.

8 Create a Region statistics view for the CD3 FITC vs CD4 PE plot to determine the
% Total CD3-CD4+.

Record the %Total for CD3-CD4+:
9 Delete all statistic views from the Experiment document.
a Shift+click each view to be deleted.

b Press Delete.
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Working With Gates

A gate operates on the data in a region, or in a logical combination of one or more regions.
By default, BD CellQuest Pro software assigns gate 1 to region 1 (G1 = R1), gate 2 to region
2 (G2 = R2), and so on. You can change these assignments as needed.

Backgating (Fluorescence Gating)

Gates can be used to determine where a population of interest is located on a plot. In
backgating, a population defined by a region in a fluorescence plot, is displayed on another
plot (usually FSC vs SSC).

1 Draw a region (R4) that encompasses the CD3~CD4+ population on the CD3 FITC
vs CD4 PE plot, if you have not already done so.

2 Gate the FSC vs SSC plot using G4 = R4.
a Select the FSC vs SSC plot.

b Select Windows > Show Inspector to display the
Inspector, if needed.

¢ Click the Gate menu control and select G4 = R4.

g00 1000

You are now viewing the scatter properties of events that
fell within the R4 region.

3 Cells in the CD3~CD4* population are mostly

4  Use backgating to determine the position of the
basophils (see figure) on the FSC vs SSC plot.

Where are the basophils located on the
FSC vs SSC plot?
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Using Multicolor Gates

With multicolor gating, you can assign a color to the events in a gate, which can help you to
locate populations on a plot without gating the data.

NOTE Colors are associated with gates, not regions.
1 Activate multicolor gating for all plots.
a Select all plots in the Experiment document.
b Display the Inspector, if needed.
¢ Select the Multicolor Gating checkbox under Dot Plot.
d Click the Gate menu control and select No Gate.

The plots now display red lymphocyte events, green monocyte events, and magenta
granulocyte events.

2 Select Gates > Gate List.

The Gate List appears.

0086 Gate List
Window: OS X Gating Exercise doc

Set All to Default

Multi
Hilite color Color Label Definition
s M © R1
s 0 M cz R2
¢ ¥l @ R3
s 0 M E| G4 E]
s 0 ™ [73 RS
s 0 M E| [73 RE !
s O ™M O & "7 :
¢+ 0 ™M & [ [T
3 Click the red Color box next to the G1 label. T e——r—
The Select gate color dialog appears. I
() [ —
4 Click the yellow rectangle. (|| | —
[ f] f] ] [

The Select gate color dialog closes. The Gate List G1 O ).
Color box is now yellow. Lymphocyte events in all plots [ —

are now colored yellow.

5 Return the color of G1 to red.
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Highlighting a Population

To help locate a rare population or differentiate overlapping populations, use the Hilite
feature. When the Hilite checkbox box is selected for a gate in the Gate List window, events
in that gate are drawn larger throughout the Experiment document, making them more

prominent and easier to find.

NOTE Highlighting does not affect population statistics.

1 Draw a region (R5) that encompasses the basophils on the CD45 PerCP vs SSC plot,

if you have not already done so.

2 Select Gates > Gate List to display the Gate List.

3 Select the GS Hilite checkbox.

806 Gate List
Window: OS X Gating Exercise doc
e all v Daann

_ Set All to Default

Multi
Hilite color Color Label

Definition

Gl

Rl

G2

R2

G3

R3

G4

R4

G5

RS

Ge

Ré

o7

LR TR IR R R 2

NO0OROOONO
ARREARRRE
OOEOEEOm

R7

G8

R&

4  Find the basophils on the FSC vs SSC plot.

5 Clear the GS Hilite checkbox in the Gate List.
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Reordering the Gate List

Events in gates are colored in the order the gates appear in the Gate List. As a result, events
from gates lower in the Gate List can be difficult to locate. You can change the gate order to
help locate hidden populations.

1 The color for G5 = RS is orange, but the basophils are colored red on the CD45
PerCP vs SSC plot. Why?

2 Display the basophils as orange colored by moving GS to the top of the Gate List.
a Select Gates > Gate List to display the Gate List, if needed.
b Click the G5 selection icon and drag the G5 row to the top of the list.
The basophil events are now orange.

The events in G5 are colored first. These events will not be colored red even though
they fall in G1 because they have already been colored with the G5 color.

On the FSC vs SSC plot, it is difficult to distinguish the orange events from the red
events because the colors are similar.

3 What can you do to better visualize the basophils against the lymphocyte population
on the FSC vs SSC plot? Try it.

4 Click Set All to Default on the Gate List to restore the default gate order and colors.
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Using Combined Gates

Regions and gates can be combined with logical operators (AND, OR, and NOT) to create
sophisticated gates for analysis and sorting. Symbols can be used in place of operator names
in combined gate expressions as shown in the following table.

Operator .
Symbol Examples Meaning
NOT G3 = NOT R1 G3 consists of all events that are not in R1.
- G3=-R1
AND G1 =R1 AND R2 | Gl consists of all events that are in both 5, R
R1 and R2.
* G1=R1*R2 o
IMPORTANT  Avoid confusion with
common uses of the word AND. The
AND operator specifies the intersection
of regions. Use OR if you want to specify union.
OR G2 =R10RR2 G2 consists of all events that are in
+ G2 - R1+R2 either R1 or R2 (including those in both

R1 and R2).

IMPORTANT  Avoid confusion with
common uses of the word OR. The OR
operator specifies the (inclusive) union of regions.

Combined Gate Expression Guidelines

® Operators are applied in the order: NOT, AND, OR.

® Use parentheses to override order. Operations inside parenthesis are applied first.

e If NOT appears in the middle of the expression, it must be preceded by an operator
(R1 AND NOT R2 is a valid expression, but R1 NOT R2 is invalid).

* Leave a space between region designations and operators.

*  You can use a combined gate designation as a shortcut in another combined gate
specification.

*  You can use region and combined gate designations multiple times in combined gate
specifications.
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Combined Gates Examples

G1 =NOT R1 AND R2 R1 R2

The NOT operator is applied to R1 first,
so this is the same as: G1 = (NOT R1) AND R2

G2 = NOT (R1 AND R2)

G3 =R1 ORR2 AND R3

The AND operator is applied to R2 and R3 first,
so this is the same as: G3 = R1 OR (R2 AND R3)

[l
Ry
N

G4 = (R1 OR R2) AND R3

G5 = NOT G3 AND (R2 OR R3)

The OR operator is applied to R2 and R3 first,
then the NOT operator is applied to G3 (recall,
G3 =R1 OR R2 AND R3), so this is the same as:

G5 = (NOT (R1 OR R2 AND R3)) AND (R2 OR R3)

A’"l
|||||||\||\||||||||||||

Practicing Combined Gates

Analyzing CD4+ Events

1  Verify that all plots are ungated (in the Plot Inspector, the value of Gate is No Gate).

2 Draw a region (R6) on the CD3 FITC vs CD4 PE plot
that encompasses the CD3*CD4+ population.

3 Select Gates > Gate List to display the Gates List,
if needed.
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4 Change the definition of G8 to R4 OR R6.
a Click in the Definition field for G8 and type R4 OR R6.
b IMPORTANT Press Return to submit the definition for validation.
If the gate definition validates successfully, it is displayed in plain text. If the
definition has syntax problems, or refers to regions that do not exist, the

definition is displayed in italics.

en0e6 B Gate List

Window: Gating Exercise doc

(" Set All to Default )

Multi
Hilite color Color Label Definition
& ; kil E| Gl RI
& B Il D G2 RZ
& B Il E| G3 R3
& B Il E| G4 R
s 0 M O & RS
. =
] E| G6 RE .
¢ 0 ¥ O & R7
¢ 0 ¥ O e R4 OR RE

5 Display a Gate Statistics view for the CD3 FITC vs CD4 PE plot.

6 Record the %Total for G8:

G8 consists of all the CD4+* cells (both monocytes and lymphocytes). However, you
can gate the data to obtain statistics for CD4* lymphocytes.

7 Gate the CD3 FITC vs CD4 PE plot using G1 = R1.

The CD3 FITC vs CD4 PE plot now displays only lymphocytes. The % Gated
statistics are now different from the %Total statistics.

Gate Statistics.

File: 3C.005 Log Data Units: Linear Values
Sample 1D: Fatient 10:
Fatient Name: Case Number:
Acquisition Date: 28-Fab-85 Gate: G1
Gated Events: 1891 Total Events: 10000
X Parameter: CO3 FITC (Log) W Paramater: CO4 PE (Log)
Gate Evenls % Gated % Total

Gl 183 100,00 1881

Gz o 0.00 0.00

Ga o 0.00 0.00

G4 5 0.26 0.05

Gs 76 4.02 0.76

GE 839 44.37 839

Ga a4 44.63 a4

® The %Gated statistic for G8 is the percentage of lymphocytes that are CD4+.
It is calculated by dividing the number of events in G8 that are in the G1 gate
(G8 AND G1), by the number of events in G1.

* The %Total statistic for G8 is the percentage of all events that are CD4+.

It is calculated by dividing the number of events in G8 by the total number of
events in the data.
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8 Record the %Gated for G8:

9 Change the definition of G8 to R4 AND R6 (press Return to submit the definition for
validation).

10 Display a Gate Statistics view for the CD3 FITC vs CD4 PE plot.

11  The %Total for G8 is 0. Why?

12 Delete the Gate Statistics view.
Analyzing CD3* Events

1 Change the CD3 FITC vs CD4 PE plot Gate setting back to No Gate.

2 Draw a region (R7) on the CD3 FITC vs CD4 PE plot that
encompasses the CD3*CD4™ population.

TIP  Use region modification techniques to extend R7 to
the baseline so you do not miss any events.

3 Change the definition of G8 to
R1 AND NOT (R5 OR R6 OR R7).

G8 now consists of lymphocytes that are not CD3* (non—T lymphocytes).

4 Record the %Total for GS:
The %Total for G8 is the percentage of all cells that are non-T lymphocytes.

5 Delete the Gate Statistics view.
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Combined Gates Review

1 How would you view the non-T lymphocytes in comparison with all lymphocytes on
the scatter plot? Try it.

2 Write a gate specification for all non-granulocytes that are CD4+*. Enter your
specification as the definition for G8.

3 Gate the FSC vs SSC plot using G8.
The plot should show no granulocytes, some lymphocytes, and all monocytes.

4 Write a gate specification for all non-lymphocytes that are CD4*. Enter your
specification as the definition for G8.

5 Use backgating to locate the G8 events located on the FSC vs SSC plot. What kind of
cell are the majority of G8 events?

6 Display a Gate Statistics view for the FSC vs SSC plot.

7 The %Gated for G8 is 100.0. Why?

8 Record the %Total for GS:
9 What does the %Total for G8 statistic represent? (choose one):

a  The percentage of monocytes that are CD4+.
b  The percentage of all cells that are CD4+.
¢ neither a nor b.

10 Delete the Gate Statistics view.
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Using Histograms

In this exercise, you will create a histogram plot and use histogram markers to generate
population statistics.

1
2

Delete all regions from the Experiment document.
Display the Gate List window and click Set All to Default.

Change all plots to display ungated data.

a Select all plots in the Experiment document.

b Display the Inspector, if needed.

¢ Click the Gate menu control and select No Gate.

Verify that all plots display the 3C.005 data file.

Change the X parameter of the FSC vs SSC plot from FSC to CD3 FITC, using either
of the following methods:

®  Move the cursor over the parameter label to be changed. The cursor becomes a
menu control icon. Click and select CD3 FITC.

e Select the FSC vs SSC plot. In the Inspector, click the X Parameter menu control
and select CD3 FITC.

Create a polygonal region (R1) encompassing the CD3* cells on the CD3 FITC vs SSC
plot.
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Enlarging the Experiment Document

Each new Experiment document is set to the default 10.19 x 8-inch page size. The view area
is set to this page size. To increase the view area, you can increase the document size.

1 Click on the Experiment document to make it the active window.

2 Select File > Document Size.
The Document Size dialog appears.

3 Click the rectangle to the right of the current
page selection to add an additional page.

The Width and Pages values are updated.

4 Click OK to close the dialog.

Document Size

Height:
Width:
O cm

Pages:

10.19
8.00
® inch
1

Page Sequence:

~ [1]2] [1]=]
O Row ® Col.

Cancel

g

o

The view area increases to a two-page width. Page breaks are indicated by a dotted
line. Do not place Experiment document objects on the dotted line representing the
page break. Use the scroll bar to navigate within the enlarged view area.

Displaying Data in a Histogram Plot

1 Select the Histogram-Plot tool () from the tool palette.

The Histogram-Plot tool becomes highlighted.

2 Click in a clear area of the Experiment window and drag diagonally until

the plot outline is an appropriate size.

When you release the mouse button, a histogram plot appears, and the

Inspector changes to the Histogram Plot Inspector.
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3 Use the Inspector to:

a

Click the Plot Type menu control and select
Analysis.

Click the File menu control and select file 3C.005.

Click the X parameter menu control and select
CD4 PE.

Click the Gate menu control and select G1=R1.

Verify that the Manual Scale checkbox is selected
and set Manual Scale to 50.

Resize the histogram plot to Width 4.00 and
Height 3.00.

ece
~ Basic Plot

Flot Type

File

Tube

X Parameter

Y Parameter

Gate
Plot Title
Show Title

* Histogram
Log Y Axis

Manual Scale
Show Events
Smoothing
Color
= Geometry

Location (inches)
Size (inches)

= Text Style
Font
Size
Styla
Justification
Text Color
Background

¥ FCS Keywords
SETIM [+]
SETIM [+]
SETIM [+]
SETIM [+]
SETIM [+]

Inspector: Histogram

Analysis
3C.005
Tube #1
FL2-H 1024 CD4P

HEEEEAE

Gl =R1
3C.005

™

@50

|-

Line: D Fill: |:|

Top 0.33 Left 7.89

Width 4.00 | Height |3.00

Helvatica =]
8 =
(B z]u]c]E]
Unsupported

15:07:56
15:07:56
15:07:56
15:07:56
15:07:56

4 Create histogram markers for the CD4- and CD4* populations.

Click the Histogram Marker tool () on the tool palette to select it.

Click on the histogram plot on the left edge of the CD4- population and drag to

the right edge of the population.

Adjust the histogram marker (M1) as needed to encompass the CD4- population.

+  Click the marker to obtain handles.

+  Drag a handle left or right to position that
boundary.

+  Drag a handle up or down to position the
horizontal bar.

Click outside the marker to deselect it. Then

handles
AN

drag the marker label to position it.

Repeat steps a through d to create a histogram marker (M2) for the CD4+

population.
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Analyzing Histogram Statistics
1 Click in the CD4 PE histogram to activate it and select Stats > Histogram Stats.
2 Record the %Gated for M2 (CD4+):

3 Record the %Total for M2 (CD4+):

4 Which statistic specifies the percentage of CD3* cells that are CD4+?
(choose one)

a  %Gated for M2.
b %Total for M2.

¢ neither a nor b.
5 Record the % Gated for M1 (CD4"):

6 Does %Gated for M1 + %Gated for M2 = 100%? If not, try to modify the histogram
markers to make it so.

7 Which statistic in the histogram statistics view specifies the percentage of all cells that
are CD3+? (choose one)

a  %Total for M2.
b %Total for All.

¢ neither a nor b.
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Batch Analysis

In this section, you will use batch analysis with your Experiment document to analyze
additional data files.

Once you set up an Experiment document with plots, gates, markers, and statistics,
BD CellQuest Pro software can automate the same analysis for subsequent files. Batch
analysis options include:

¢ Automatic pause after each file so that you can adjust markers or regions.

¢ Automatic printing of the Experiment document.

e Automatic export of statistics to an export file.

For details on these and other batch analysis features, refer to the BD CellQuest Pro
Software Reference Manual.

1 Display data file NORM.001 in all plots.

a Shift+click to select all plots.

b In the Inspector, click the File menu control and select Select File.

¢ Navigate to BD Applications/CellQuest Pro/Sample Files and select NORM.001.
2 Select Batch > Setup.

The Batch Setup dialog appears.

3 Make the following selections.

Jaf Batch Setup

Plots and Stats to Process Pause after each file increment
@ All (C) None
() Currently selected () until manual resume

@ for5 | seconds

1 Print after each file increment

@Exportslatistics Ir New File... ) I_rExisting File... )

Export File: FACStationG5:Users:student:Zel Caison:Stats1

File Increment: |1

(" Ccancel ) ( oK )

4 Click the New File button.

A Save dialog appears.
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5 Type Stats1 in the Save as: field.
6 For folder destination, specify your student folder.
7 Click Save.
These Batch Setup selections specify that:
e Data will be processed through all plots in the Experiment document.
e The batch will pause for 5 seconds after each data file is processed.
e All statistics from the Experiment document are exported to the specified file.

e The file suffix is incremented by one each time to determine the next file to
analyze (no files are skipped).

8 Click OK to accept the selections and close the dialog.
9 Select Batch > Run to start the run.

A Batch Control floater appears. Use these controls at any time during the run to
interrupt batch analysis.

Stop W -

resume

A completion dialog appears at the end of the batch.

&! The batch has completed. All the plots
are at the end of their folders.
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Importing Statistics into a Spreadsheet

In this exercise, you will import the export file you saved during your data analysis into a
third-party spreadsheet application.

1

6

Start Microsoft Excel by clicking its icon on the Dock.

A blank worksheet appears on the screen.

Select File > Open.

A dialog appears.

Navigate to the export file in your student folder and open it.
The file opens and displays the statistics in a spreadsheet format.
Click Finish on the Text Import Wizard window.

View the results.

M Exc Ed /i sert  Form Tools Data  Window Help m o4 Frilll6AM Q
L0 B
= - 0 © [ —— 0 s 0 i T — L 0 0 o "
(W Fie fame Log Data UniSample 10 Fatient [ FaDEnt MameCase humse ACquismon O GITE Gated Events Toral Events X Famamerer Label Lefr, Rigee  Bvents % Gared  w Toml
Eline tons o) Do o B L A L e -
L LN Ungar values Sampie 1 " " " S5ep-00 GI 3 B000 Meuse [gGIaMI L, 28 H B8.ET 0.03
ERL- TN Lngar val B-5¢p-00 GI 3 G000 Miuse [§GIAMI 9, 9310 1 1.1 0.0
B_|Morm.00r  Linear valuesSample 1. - . SEp-00 G1 F¥1t) BOGG CO1Y PE (Lef ML L, 28 14 #9.77 6.9
L] S5ep-00 GI nn B000 CO4 PE [Lagall 1, 910 an 100 37,85
E-5ep-00 GI nn 6000 CO4 PE[L&GIMI i, e 44,91
SeSep-00 G1 Fire) BOOG COB PE [Logiall 1, #9810 2269 1) 3782
S5ep-00 GI 2289 B000 COB PE (LagiM2 29, 90 Ty 4288 18,22
E-5ep-00 GI L] 6000 Miuse [§GIaMI 1, #910 k] e 0.5
&-Sep-00 G1 ¥ 6000 Mouse [pGIaME 19, 9910 o L) o
e hom.oos —Lnear e o 2 faa ol geian: e
18 norm 008 Ungar valuesSample I " M " S5ep-00 GI 1528 B000 CO19 PE (LagMI L, 28 1524 99,74 5.4
&%ep-00 G 1849 #0006 CI PE (LagiAll 1, ¥0 1845 106 1748
LUnear values Sampie I &-Sep-00 G1 164% 6000 CO4 PE (LogiMI Fi] 15 55.4% 15.2%
Unear values Sampie I " " " S5ep-00 GI 1853 B000 COS PE [Lagail 1, 910 1851 100 182
24 Narm .08 Lingar val mghe T . . . E-5¢p-00 GI 1851 6000 CDB PE[L&§IMI i, 8 58 58,83 15,97
2% harm 008 Linear Val mple 3 S%ep-00 GI 1831 B000 COB PE (LagM2 29, M6 a8 41,85 11.92
26 _horm.ooy unear val mphe 3 &-Sep-00 G1 3 6000 Mouse (eI AN 1, ¥910 3 108 0.05
28 horm 009 Ungar values Sample 3 &5ep-00 GI 3 B000 Meuse [gGIaM2E 29, e 1 33,33 0.02
49 Norm.2i0 Unear Value: mgh 3 E-5¢p-00 GI 2210 600G CD19 PE (La{ AN 1, #9100 2210 1 w
30 horm 010 mple 3 Sep-00 61 2230 B000 C019 PE (LaqMI b, 218 99,77 38,92
31 morm.008  Linear valuesSample 3 - . SEp-00 G1 FriT) BOGG CO1Y PE (Laf M2 3, 9910 5 0.13 0.08
33 norm.011 Ungar values Sample 3 " " " S5ep-00 GI nn B000 CO4 PE(LagiMi L, 28 1020 2391
34 Narm.Gi1 Lnear val E-5¢p-00 GI nn <l M2 19, 990 1251 55.0% 10,85
3% harm 013 Linear Val Sep-00 G nn B000 COB PE (Lag)All 1, ¥0 1 106 3787
36 morm.o1x LUnear values Sampie 3 &5ep-00 GI FFEF 6000 COB PE (LogiMI Fi] F¥: ) 5704 1.
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After you have finished viewing the statistics, select File > Quit.
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Using the Expression Editor

In this exercise, you will use the Expression Editor to calculate statistics for CD3* and
CD4+ cells. Expression views update automatically as new data is loaded into plots.

Setting Up the Experiment Document
1 Delete the CD4 PE histogram plot and the CD45 PerCP vs SSC dot plot.
2 Delete all regions on the remaining plots.
3 Change the CD3 FITC vs SSC plot back to FSC vs SSC.

4 Display the data file BD Applications/CellQuest Pro/Sample Files/Norm.003 in both
plots.

5 Create a Snap-To region (R1) for the lymphocytes on the FSC vs SSC plot.
6 Gate the CD3 FITC vs CD4 PE plot using G1 = R1.

7  Set a quadrant marker on the CD3 FITC vs CD4 PE plot. Set the marker to
encompass the double-negative population in the lower left quadrant.

8 Display Quadrant Statistics for the CD3 FITC vs CD4 PE plot.

Mo 003 Mo 003

‘Cuadrant Statistics

File: Norm.003 Log Data Units: Linear Values
Sample |0: Sampla 1 Fatient 1D

Fatient Name: Case Number

Acquisition Date: 08-5ep-00 Gate: G1

Gated Events: 2869 Total Events: 6000

X Parameter: CO3 FITC (Log) W Paramater: CO4 PE (Log)

Cuad Location: 10, 9

Quad Ewvents % Gated °%: Total X Mean X GeoMean Y Mean Y Geo Mean

uL 24 0.84 0.40 4.87 465 134.26 97.26
UR 12 44.30 2118 24896 23616 10497.98 1073.711
(1N 530 18.47 883 365 334 1.83 1.77
LR 1044 3630 1740 24252 226.38 1.55 1.38
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Creating an Expression

00 Expression Editor
1 Click the Expression Editor tool () on Label:
the tool palette. O

. i Cin ) er)(rog) (100)( 0 )
The Expression Editor appears. ==

2 Click in the Label field and type
% Lymphocyte CD3* cells =

expression box

TIP  Type a space after the = to improve Suffix:
readability of the label with expression s
value. Comment:
3  Construct the expression.
a Click in the expression box. ( Clear ) (Cancel) 0K

b Click the UR %Gated value in the quadrant statistics view.

The UR %Gated value appears in the expression box.

——

5\

¢ Click the plus button ([ + J) in the Expression Editor.
The + sign appears next to the UR % Gated value in the expression box.
d Click the LR %Gated value.

The LR % Gated value appears after the + sign in the expression box. The
calculated result is displayed in the Result field.

4 Click OK to close the editor. o000 Expression Editor

Label: #Lymphocyte CD3+ cells =

‘Cuadrant Statistics £+ 0 £ ! \f = )

File: Norm.003 Log Data Units: Linear Values

. e ~ ~ 7 ~ ~ >
Sample I0: Sample 1 Fatient 10: i e | |Og (108 o )
Fatient Name: Case Number:

Acquisition Date: 08-5ep-00 Gate: G1

Gated Events: 2869 Tatal Events: 6000 44.30 + 36.339

X Parameter: CO3 FITC (Log) W Paramater: CO4 PE (Log)

Cuad Location: 10, 9

Quad Ewvents " Gated °:Total XMean X GeoMean Y Mean Y Geo Mean

uL 24 g4 0.40 4.87 4.65 134.26 97.26

UR 12n @ 2118 24896 236.16 1097.98 1073.71

LL 530 1547 8.83 3.65 334 1.93 1.77

LR 1044 @ 1740 24252 22639 158 138 Suffix:

Resul
. . . . . Comment:

The expression view is displayed in the
Experiment document.
“%Lymphocyle CD3+ cells = 80.69 ” (Clear ) (Cancel) (0K

5 Expand the expression view as needed. See Adjusting an Expression on page 174.
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Adjusting an Expression

You can resize, reposition, and modify several properties of an expression similar to the way
you adjust plots and statistics views.

¢ Drag an expression to reposition it.

¢ Click the border of an expression to select it.

%Llymphocyte CD3+ cells = 79.20

* A selected expression has a handle in each corner. Click a selected expression handle
and drag to resize the expression.

® Properties of a selected expression can be modified in © 0 O Inspector: Expression
the Inspector. Expression properties include: T TextStyle -
Size 73| =
- font v [BIZIE[CIE
Justification
. . e . Text Color
- text size, style, color, and justification R S

= Geometry
Location (inches) Top 3.78 Left 3.21

- location and size
Size (inches) Width 3.44 | Height 0.57

TIP  The double lines of the expression are displayed on
screen but not in print.

Creating a Complex Expression

The Expression editor can create very complex expressions. Refer to the BD CellQuest Pro
Software Reference Manual for additional information about expressions.

In this section, you will create an expression for the % of LymphocyteCD3* cells that are
CD4+.

1 Click the Expression Editor tool () to display the Expression Editor.

2 Click in the Label field and type % LymphocyteCD3+ CD4+ cells =

3 Click in the expression box and type 100 followed by a space, click the multiply
button (( * ), type a space, click the UR %Gated value in the quadrant statistics

view, type a space, click the divide button € 1)), type a space, and click the

parentheses button ([ 0 ).

100 * UR % Gated value / () is displayed in the expression box.
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4 Click to position the entry cursor between the parentheses and click the UR % Gated

value in the quadrant statistics view, click the plus button ({ + )), and click the LR

% Gated value in the quadrant statistics view.

100 * UR % Gated value | ( UR % Gated value + LR % Gated value) is displayed in
the expression box. The calculated result is displayed in the Result field.

5 Click OK to close the editor.
The expression view is displayed in the Experiment document.

6 Resize and reposition the expressions as needed.

Analyzing Data Files

1 Shift+click to select both plots.

Mo 003

“%Lymphocyle CD3+ cells = 80.69 ”

“%LymphocyleCD3+ CD4+ cells = 54.90 ”

2 Select Plots > Next Data File.
The next data file in the BD Applications/CellQuest Pro/Sample Files folder,
Norm.004, is displayed in the plots. The Snap-To lymphocyte gate is redrawn. The

expressions recalculate their values.

TIP  Command (38)+](right bracket) is a keyboard shortcut for Next Data File, and
Command (38)+[(left bracket) is a keyboard shortcut for Previous Data File.

3 Use the keyboard shortcuts to step forward and back through the data files in BD
Applications/CellQuest Pro/Sample Files.
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Overlaid Histogram Analysis

In this exercise, you will use the histogram analysis features in BD CellQuest Pro software
to analyze data. After completing this exercise, you will be able to:

Create overlay histograms.
Create and edit histogram statistics.
Change overlaid histogram plots by formatting and using histogram tools.

Create statistics and Kolmogorov-Smirnov (K-S) statistics for overlaid histograms.

Creating a Lymphocyte Gate

In this section, you will create a scatter plot, display the data from a control file, and draw a
region encompassing the lymphocyte events.

1

If BD CellQuest Pro software is already running, save and close any open Experiment
documents, then select File > New Document.

Otherwise, start BD CellQuest Pro software.

Expand the Experiment window to full size by clicking the zoom box in the upper-
right corner of the window.

Increase the Experiment document size to two pages wide (see Enlarging the
Experiment Document on page 166 for detailed instructions).

Use the Dot plot tool () to create a new dot plot.

Use the Inspector to:
a Resize the plot to 3.0 inches Width by 3.0 inches Height.

b Display the data file BD Applications/CellQuest Pro/Sample FilessNORM.001.

Use the Snap-To-Region tool to create a region
encompassing the lymphocytes.

Click outside the region to deselect it. Drag the region label
R1 to a new location on the plot away from the data.
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Creating an FL1 Histogram

1 Use the Histogram-Plot tool () to create a histogram plot.

2  Use the Inspector to:

a

Resize the plot to 4.0 inches Width by 3.0 inches
Height.

Display the data from NORM.001.
Specify FL1 as the X Parameter.
Gate the data with G1 = R1.

Select the Manual Scale checkbox and specify 40
as the scale value.

Select the Smoothing checkbox and specify 3 as
the value.

Smoothing values range from 0 (no smoothing) to
5 (maximum smoothing).

NOTE Histogram and K-S statistics are not
affected by smoothing. Smoothing affects only the
histogram display.

Click the Line Color box.

The Select histogram line color dialog appears.

Click a color to change the histogram outline and
close the dialog.

Click the Fill Color box to change the histogram
fill color.

Mot 001
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~ Basic Plot
Flot Type
File
Tube
X Parameter
Y Parameter
Gate
Plot Title
Show Title

* Histogram
Log Y Axis
Manual Scale
Show Events
Smoothing
Color

= Geometry

Location (inches)
Size (inches)
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Font
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Line: D Fill: D
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Creating Histogram Markers

In this section you will create a histogram marker for the gated control events. This marker
will encompass the FL1-negative population. You will set a second marker to encompass

the FL1-positive population.

1

Use the Histogram Marker tool to draw a marker

from the left edge of the histogram plot and
encompassing the negative control events.

Create a second histogram marker M2 from the
right edge of M1 to the right edge of the plot.

Verify that the histogram is selected.

Select Gates > Marker List.

The Marker List appears.

Click in the M1 label text box and type

Negatives.

Click in the M2 label text box and type

Positives.

Close the Marker List.

The Marker List can also be used to delete, copy, paste, and convert markers to
regions. For more information about markers and the Marker List, refer to the
BD CellQuest Pro Software Reference Manual.

Histogram Statistics

1 Select Stats > Histogram Stats.

Mot 001

® M Marker List
Window:  untitled
Histogram: Norm.001
No. Label Low High
£ M1 MNegatives 1 18
£ M2 Positives 18 9910

A Histogram statistics view appears. The view displays descriptive and statistical
information about the histogram plot. Undefined values are indicated by ***.

File: Norm.001

Sample ID: Sample 1

Tuke: Control

Acquisition Date: 08-5ep-00

Gated Events: 2043

¥ Parameter: Mouse 1gG1 FITC (Log)

Marker  Left, Right Events % Gated

Histogram Statistica

Log Data Units: Linear Values
Patient ID:

Panzl: 2 Color Panel

Gate: G1

Total Evenis: 8000

% Total Mean GeoMean OV

Median Peak Ch

Al 1, 0910 2943 100.00
MNegatives 1, 18 2038 083
Positives 18, #8310 5 017

43.05 472 334 BITES 337
48.97 370 331 4948 334
0.08 80208 37651 T3E1 TA430

S o
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2 Drag the Histogram Statistics view to a clear area of the Experiment window.
3 Verify that the histogram is selected.
4 Select Stats > Edit Histogram Stats to display the Edit Histogram Statistics dialog.

5 Specify selections as shown in the following figure.

Edit Hist_qggﬂ Statistics

Header Info
ETitIe Line
EFiIe Name

E Log Data Units
["1Sample ID

[ Patient 1D

[ Patient Name
[Tl Case Number

] Custom Keyword #1

[ Tube

1 Panel

"1 Acquisition Date

E Cate

E Total Events

8 Gated Events

E Parameter

"1 Smoothing Iterations

Statistics
E Marker Label
E Marker Bounds
E Event Count
E Percent of Gated
E Percent of Total
E Mean
E Geometric Mean
[]sb

"1 Custom Keyword #2 "] Operator M cv
1 Custom Keyword #3 "1 File Unique ID W Median
Live § E Header Col Edpesk
ive Stats Events eader Columns
Y [T peak Ch |
*) Last second () 1 Column Sebataathi
) Cumulative ) 2 Columns
6 Click OK.

Creating Overlaid Histograms

An overlaid histogram plot contains additional overlaid histograms displayed in front of an

initial histogram.
1 Select the FL1 histogram.

2 Select Plots > Overlay to display the Histogram Overlay dialog.

Histogmm Overlay

Plot Source: [ Analysis =
Select File... File: [ Norm.001 ]
Parameter: [ FL1-H 1024 Mouse I... [$]
Gate:[ G1 = R1 =
Overlay View Overlay Normalization
) Normal e I:l () Global Maximum
3D Vi
O few Fill: () Each Histogram
Tilt: 10
Rotation: 315 Line Style: © Manual Scale: 40
Histogram Option
[Log ¥ Axis ( Cancel ) ( 0K )
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3 Click Select File.
The Open a Data File dialog appears.
4 Open NORM.002.

The Histogram Overlay dialog includes additional controls for formatting the
overlaid histogram. These controls will also be available in the Formatting Histogram
Overlay dialog (see Modifying Overlaid Histograms on page 181).

e Overlay View—Normal displays a two-dimensional view. 3D View displays a
three-dimensional view. Tilt and Rotation values can be specified for 3D View.
Markers, regions and axis scales do not appear in 3D View.

®  Overlay—Click the Line or Fill boxes to specify colors for the overlaid histogram.
Click the Line Style box to specify the line style. Line styles can help differentiate
overlaid histograms, especially when printing in black and white.

e Normalization—Global Maximum normalizes the vertical scale to the highest
count found in any of the histograms. Each Histogram normalizes the vertical
scale of each histogram to the highest count found in that histogram. Manual

Scale specifies a maximum vertical scale. Normalization does not affect statistics.

* Histogram Option—Select the Log Y axis checkbox to change the Y axis scale
from linear to log.

5 Click OK.

The Histogram Overlay dialog closes and the overlaid histograms are displayed in the
histogram plot in the Normal view.

Both the normal view and 3D views are shown in the following figure.

fot,

Normal view 3D view
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Displaying Histogram Legends
1 Select the overlaid histogram plot.

2 Select Plots > Legend.

A Histogram Legend appears with information on the overlaid histogram plot. The
Histogram Legend helps you to identify the histograms in an overlaid histogram plot.

Name Paramater Gate
Norm.001 FL1-H G1

3 Drag the Histogram Legend to position it near the overlaid histogram plot.

Modifying Overlaid Histograms

1 Select the overlaid histogram plot.

2 Select Plots > Format Histogram Overlay to display the Format Histogram Overlay

dialog.
Format Histogram Overlay
File Parameter Gate Line Fill Style
£ Norm.001 FLI1-H 61 I — ]
& Norm.002 FL1-H &1 Mane E|
Overlay View Histogram Option Normalization
) Normal [ Log Y Axis () Global Maximum
() 3D View () Each Histogram
Tilt: 10 ) Manual Scale: 40
Rotation: 315
( Cancel \ ( oK )

You can use the Format Histogram Overlay dialog to specify color and line styles for
each of the histograms, as well as their front to back ordering. You can also modify
the Overlay View, Histogram Option, and Normalization settings for the overlay
histogram plot.
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3  Click the selection icon (&) for Norm.001 and drag it under Norm.002.
Changing the order of the histograms in the list will change the front to back ordering
of the histograms in the overlay. The lower histograms in the list are displayed in front

of the upper histograms.

Format Histogram Overlay

File Parameter Gate Line Fill Style
& Norm.0O2 FLI1-H 61 None || [—]
£ Norm.0O1 FL1-H o] E|
Overlay View Histogram Option Normalization
) Normal [ Log Y Axis () Global Maximum
() 3D View () Each Histogram
Tilt: 10 ) Manual Scale: 40
Rotation: 315

"’_Cancel_\ ( oK \

4 Click OK.

The overlaid histogram plot appears with the new
histogram order.

5 Select Plots > Format Histogram Overlay to

display the Format Histogram Overlay dialog
again.

6 Select 3D View in the Overlay View section.

7 Click OK.

The overlaid histogram plot appears in 3D view.

Using Histogram Tools

1 Select Plots > Histogram Tools to display the Histogram Tools dialog.

Histogram Tools

File Parameter Gate
& Norm.002 FL1-H 61
& Norm.001 FL1-H 61

Smoothing Iterations 1 "’_Smooth_\ "’ Add \ "’ Delete \

Scale by 2.0 "’ Scale \ "’_Subtract_\ "’ Cancel \
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2 Select Norm.002 by clicking its selection icon.
3 Click the Scale by text box and type 5.0.
TIP  You can specify Scale by values from 0.1 to 99.

4 Click Scale.

The Norm.002 histogram is scaled by 5.

Scaling can be used to normalize files of different
sizes. For example, if Norm.001 contained
10,000 events and Norm.002 contained only
2,000 events, you could normalize the number of
events to 10,000 by scaling Norm.002 by 5.

IMPORTANT  Histogram and K-S statistics are affected by scaling.
5 Use Histogram Tools to return the scale of Norm.002 to 1.

6 Create a new histogram with channel counts that are the sum of the channel counts of
Norm.002 and Norm.001:

a Open the Histogram Tools dialog again and command (38)+click both the
Norm.002 and the Norm.001 selection icons to select both histograms.

b Click Add.
A Save Histogram dialog appears.

¢ Save the histogram file in your student folder
with the default name Norm.002 + Norm.001.

The NORM.001 and NORM.002 data files
are unchanged. The new histogram is
displayed in the overlaid histogram plot.

7 Delete the Norm.002 + Norm.001 summed channel count histogram:

a Open the Histogram Tools dialog again and select the Norm.002 + Norm.001
histogram by clicking its selection icon.

b Click Delete.

The histogram is removed from the plot. The saved histogram file is not deleted.
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8 Create a new histogram with channel counts that are the difference of the channel
counts of Norm.002 and Norm.001.

a Open the Histogram Tools dialog again and command (38)+click both the
Norm.002 and the Norm.001 selection icons to select both histograms.

b Click Subtract.
A Save Histogram dialog appears.

¢ Save the histogram file in your student folder
with the default name.

The subtracted histogram is displayed in the
overlaid histogram plot. Subtraction can be
used to visualize the differences between
similar histograms. The lower histogram in the Histogram Tools list is always
subtracted from the one above it. Negative channel counts are reset to zero.

By subtracting the control histogram from the CD3 histogram, you have created a
histogram with only CD3-positive events.

Overlaid Histogram Statistics

Overlaid histograms have two additional statistical options:

e Expressing the number of events in a marker of one histogram as a percentage of a
second histogram. This feature is commonly used with subtracted histograms. In this
section, you will use the subtracted histogram created in the previous section to
practice this type of overlaid histogram statistic.

¢ Kolmogorov-Smirnov (K-S) statistics, which calculate the probability that two

histograms are different. This is useful when trying to determine if two cell
populations are distinct. See Kolmogorov-Smirnov Statistics on page 187.

Percent Gated and Percent Total Calculations

The percent gated and the percent total are important standard histogram statistics.

The percent gated is calculated by taking the number of events within a marker and dividing
by the number of events in the gate that was applied to the data.

# events in marker
percent gated = x 100
# gated events
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The percent total is calculated by taking the number of events within a marker and dividing
by the total number of events in the data.

# events in marker
percent total = x 100

# total events

In overlaid histogram statistics, you can do the same calculations for percent gated and

percent total by using the number of gated and total events from a different histogram as
the denominators in the equations.

# events in marker
percent gated = x 100

# gated events in denominator histogram

# events in marker
percent total = x 100

# total events in denominator histogram

1 Select the overlaid histogram plot.
2 Select Stats > Histogram Stats.
The Histogram Statistics dialog appears.

3 Select Norm.002 — Norm.001 as the numerator histogram and Norm.002 as the
denominator histogram, as shown in the following figure.

Histogram Statistics

Select a numerator histogram:

File Parm Gate
Norm.002 FL1-H G1
Norm.001 FL1-H G1
MNorm.002-Morm. 001 FL1-H Mo Gate

Select a denominator histogram:

File Parm Gate

Morm.002 FL1-H Gl

Norm.001 FL1-H G1

Norm.002-Morm.001 FL1-H Mo Gate

(Cancel)
4 Click OK.
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A Histogram Statistics view appears.

5 Drag the view to a clear area of the Experiment document.

Histogram Statistics

* Numerator Histogram *

File: Norm.002-Norm.001 Log Data Units: Linear Values
Sample 1D: Patient I1D:

Tupe: COHCD19 Paned,

Acquisition Date: 15-Nov-07 Gate: No Gate

Gated Events: 2265 Total Events: 2265

X Paramater: FL1-H (Log)

* Denoménator Histogram *

Flle: Norm.002 Log Data Units: Linear Values
Sample ID: Sample 1 Patient 1D:

Tube: CO3/CD12 Panel: 2 Color Panel
Acquistion Date: 08-Sep-00 Gate: G1

Gated Events: 2893 Total Events: 6000

X Parameter: CD3 FITC (Log)

Marker Left, Right Ewvents <% Gated % Total Mean GeoMean CV Median Peak Ch

Al 1. 8810 2265 7813 3795 22762 21588 32489 22067 232
M 1, 14 o 0.00 0.00 e . . . e
Mz 14, 9910 2265 7813 3195 22762 215.88 3249 22067 232

The percent gated and percent total for M2 are calculated as follows:

# events in marker

percent gated x 100

# gated events in denominator histogram

2265
2893

x 100 = 78.13%

# total events in marker
percent total = x 100

# total events in denominator histogram

2265

= x 100 = 37.75%
6000

Only the statistics of Norm.001 appeared in the original Histogram Statistics view as
you overlaid histograms. The overlaid histogram statistics appeared as a new
Histogram Statistics view.

To obtain standard histogram statistics on another histogram in the overlay, create a
new Histogram Statistics view and select that histogram as both the numerator and
the denominator.

Open the Histogram Stats dialog again and select Norm.002 — Norm.001 as both the
numerator histogram and the denominator histogram.
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7 Click OK.

A new histogram statistics view appears. Compare the statistics from this view to the

previous statistics view. The selection of the denominator should affect only the
percent gated and percent total calculations.

8 Drag the view to a clear area of the Experiment document.

Kolmogorov-Smirnov Statistics

The Kolmogorov-Smirnov (K-S) two-sample test is used to test whether two selected
histograms in an overlaid histogram are distinct. K-S statistics can be calculated for the
whole histogram or for a portion of it by setting a marker.

1 Select the overlaid histogram plot.

2 Select Stats > K-S Stats.

3 The K-S Stats dialog appears. The first two histograms, Norm.001 and Norm.002
are selected by default.

A marker can also be selected to restrict the range over which the statistics are
calculated.

Kolmogorov-Smirnov Statistics

Select two histograms to compare:

File Parm Gate
Morm.002 FL1-H Gl
Morm.001 FL1-H Gl
Norm.002-Morm.001 FL1-H Mo Gate

Select a marker, if desired:

Marker Label Low  High
Neqgatives 1 18
Positives 18 95910
(Cancel)
4 Click OK.
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The K-S Statistics view appears.

Kobmogorov-Smirnov Stafistica 8_

File: Norm.002 Norm.001

Parameter: FL1-H FL1-H

Gate: G1 Gl = |

Sample ID: Sample 1 Sample 1 -

Patient ID:

Pafient Name:

Case Mumber: =]

Tube: CDXCD19  Control w'S

Pansl: 2 Color Panel 2 Color Panel £

Acquisition Date:  08-Sep-00  08-Sep-00 2

Smooths: 3 3 # o
=l

Marker =No Marksr
=
Channel =13.00
Log Data Units =Linear Values
p==0.001
= T T T
10? 10! 10 10 1
Channels

5 Click the frame of the Kolmogorov-Smirnov Statistics view and drag it to a clear area

of the Experiment document.

The following statistics are reported:

Channels—the portion of the histogram used in the analysis

D/s(n)—an index of similarity for the two curves
If D/s(n) = 0, the curves are identical. In this equation, s(n) equals the square root
of (n1 + n2)/(n1 * n2), when n1 is the number of events in the first histogram and

n2 is the number of events in the second histogram.

D—the Kolmogorov-Smirnov statistic, in other words, the greatest difference between
the two curves

Channel—channel number of D

P value—the probability of D being as large as it is given that the two selected
histograms are the same

For a complete discussion of these statistics, see IT Young's article in the Journal of
Histochemistry and Cytochemistry. 1977:25:935-941.

Print the document, if you want.

Select File > Print and click Print in the dialog that appears.
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7

BD Multiset Software

After completing this chapter, you will be able to:
¢ Optimize instrument settings using the BD Multiset Acquisition view.

¢ Use BD Multiset software to acquire and analyze 4-color lyse/no-wash samples
prepared in BD Trucount™ tubes.
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& BD

BD Multiset” Software

Reagents

BD Multitest™

Lyse/No-Wash IVD
CD3/CD8/CD45/CD4
CD3/CD16+56/CD45/CD19

& BD

BD Tritest™

Lyse/No-Wash IVD
IgG1/IgG1/45 co only
CD3/CD4/CD45
CD3/CD8/CD45
CD3/CD16+56/CD45
CD3/CD19/CD45
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& BD

BD Trucount™
Absolute Count Tubes

Used with BD Tritest or BD Multitest reagents
to determine absolute counts in whole blood.

Contains a lyophilized pellet of a known
number of fluorescent-labeled beads.

% BD

Process Control

A normal sample prepared and
run with patient samples.

Controls for antibody staining,
red cell lysis, instrument setup and
performance, and data analysis.

Sources:
Healthy subject
BD Multi-check control
BD Multi-check CD4 low control
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& BD
BD Trucount Controls

Control for elements of the absolute counting
process including:

Pipetting
BD Trucount Absolute Count Bead performance.

Contains vials of Low, Medium, and High
concentrations of beads.

Provided with expected target value ranges.

Added to process control sample.

& BD

Sample Preparation

BD Trucount
Absolute Count Tube

OR regular tube \
Vortex

15 minute incubation (at room temperature in the dark)

E 50 UL whole blood (use reverse pipetting technique)

20 UL BD Multitest reagent

r 450 PL BD FACS™ lysing solution (1x)

=4

Vortex
15 minute incubation (at room temperature in the dark)

50 PL BD Trucount control beads
o (only if using BD Trucount absolute count tube)

' Acquire and Analyze
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& BD

Lyse/No-Wash Optimization

If needed, adjust the SSC
PMT to leave a clear gap
below the lymphs.

If needed, raise the
FL3-H threshold until
most, but not all, of the
debris is removed.

1000
al

200
alaay

SSCH
600
alaay

400
alsaa

200
PP

a--—l—l-l'rrlr|-|—r-v-rﬁ'&ﬂ'‘—|‘-l-v'r1'||1-|—l—l-r|'lrrr
0 3 4

10 10! 102
CD45-PerCP

% BD

Expert Lymphocyte Gating

#7| Slice is taken
through lymph
o | cluster center
&7 and into the

Histogram is constructed
from SSC data from slice  § 1

A= Lymphs
Valley

Monos

i ] S

0o 200 00 400 500

Side Scatter (Gated)

basophils

—— BD Trucount absolute count beads

monocytes

expert lymph gate
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& BD

Analysis

BD Trucount
absolute count beads

CD3+
expert CD3"
lymphocyte gate CD3+CD4+CD8*
CD3+*CD4*
CD3+*CD8*

& BD

StartUp || Perform || Optimize |[,| Acquire |,| Analyze [,| ShutDown

System QC Settings Data Data System

Run Lyse/No-Wash assay in BD FACSComp software.

10

194  BD FACSCalibur Operator Course Workbook 23-10509-00 Rev. A



& BD

Start Up
System

Perform

QC

I

Optimize
Settings

N

Acquire
Data

>

Analyze
Data

>

Shut Down
System

debris

Place populations on scale in SSC (if needed).
Adjust the FL3 threshold to get rid of most of the debris (if needed).
Save optimized settings.

BD Trucount beads

lymphocytes

11

wBD
Start Up Perform || Optimize | Acquire || Analyze |,| Shut Down
System QC Settings Data Data System
Specify data collection information, including:
file name
storage location
panels
Click Acquire.
Gate manually, if needed.
Print or export results, if needed.
12
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& BD

Start Up Perform Optimize | Acquire || Analyze |,| Shut Down
System QC Settings Data Data System
(@08 untithed
AR
™ an Aspai sitinn

Color Th

CD3/CD8/CDAS /(DA

€ : ]
Stop Skip € Acqure Y
13
& BD
Start Up Perform Optimize |,| Acquire Analyze |,| Shut Down
System QC Settings Data Data System
CEE untitled
| |
AR rcara) - al
NIIQE::JI:U Raport (
Stop Rerun % {Manual Gare Y skip Y f Continue Y
14
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am,
w BD
BD Multiset Exercise
3 samples x 2 tubes per sample = 6 tubes

All samples are prepared in BD Trucount tubes.

BD Multi-check control
CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC
CD3 FITC/CD16+56 PE/CD45 PerCP/CD19 APC

BD Multi-check CD4 Low control
CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC
CD3 FITC/CD16+56 PE/CD45 PerCP/CD19 APC

Test sample
CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC
CD3 FITC/CD16+56 PE/CD45 PerCP/CD19 APC

15
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Introduction

198

Acquisition of flow cytometry data using BD Multiset software is a multistep process. The
following figure outlines the main steps involved. This chapter will focus on optimization of
instrument settings, data acquisition, and data analysis.

Start Up Perform Optimize Acquire Analyze Shut Down
System QC Settings Data Data System
Materials

You will run BD Multi-check controls and a peripheral blood sample stained with
BD Multitest™ reagents prepared in BD Trucount™ tubes. The sample provided is stained
with the following 4-color panel:

e CD3 FITC/CDS8 PE/CD4S5 PerCP/CD4 APC
e CD3 FITC/CD16+CDS56 PE/CD4S PerCP/CD19 APC

BD Multi-check controls are a complete process control for immunophenotyping by flow
cytometry. BD Multi-check controls should be handled with the same care and precautions
as whole blood. Refer to the BD Multi-check control package insert for details.

BD Trucount tubes can be used to determine absolute counts of lymphocyte

subpopulations. Each tube contains a known number of beads in a lyophilized bead pellet.
Refer to the BD Trucount tube package insert for details.

Before You Begin
Before beginning the exercises in this chapter:
e Perform the procedure in System Startup on page 33.
*  Run the Lyse/No-Wash (LNW) assay in BD FACSComp software.
The instructions in Performing QC and Instrument Setup on page 71 are for running
the BD FACSComp software Lyse/Wash (LW) 4-color assay. The same procedure can
be used to run the Lyse/No-Wash (LN'W) 4-color assay by making appropriate entries

at the Set Up view:

= Verify that only the Lyse/No-Wash (LN'W) option is selected under Assay
Selections.

- Under CaliBRITE Bead Lot IDs, verify the bead lot IDs for the FITC, PE, PerCP,
APC, and Unlabeled beads.

- Under Automatic Saving Options, select the Lyse/No-Wash Summary Report
checkbox.
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Preparing to Run Samples

Before running samples in BD Multiset software, you will make selections and enter

information at the Sign In, Set Up, FACSComp, Test Prefs, and Samples views. You can also
specify additional settings in the BD Multiset Preferences dialog. BD Multiset software will
retain these settings from the previous session, so you will not always need to reenter them.

Sign In View

1 Start BD Multiset software by clicking its icon on the dock.

BD Multiset software icon

A startup screen appears, and then the application window opens at the Sign In view.

®@0e [# untitled
. Al B = ] 7 ) e L E
M G| S| B | 4 2T O T E W | &
Sign In Set Up FACSComp | Tast Prafs Samplas Acquisition |  Analysis Lab Rapart- | FhysRepore | -Sapmary

Messaga: Welcome to MultiSET Software for the Macintosh. Please sign in and click the Accept button.

Operator:

Institution:

Lab Director:

Cytometer Serial Number: 0123456789
Cytometer Model: FACSCalibur

2 Type your name in the Operator field.

At the Sign In view, only the operator field is required.
3 (Optional) Fill in the Institution and Lab Director fields.
4 Click Accept or press Return.

The application window advances to the Set Up view.
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Set Up View

At the Set Up view, you will specify selections for Data Source, Entry Level File Name
Prefix, View Reports, and Automatic Savings Options.

1 Verify that the following are selected in the Set Up view. Optional—change the
Locations for Data Files, the Laboratory, Physician, and Summary Reports, and
Export Files to your student folder.

®@0e @ untitled
= DA 2]
&
& &
Sign In Set Up FACSComp Acq Summary
[ —— —_— —

Message: You may update the set up information. Click the Accept button to return to the Test Prefs screen.

— Data Source — Automatic Saving Options —
() From Data Files ™ Data Files (_Location... )
@ From Cytometer: Acquisition with Analysis Jaguar-ED Files:MultiSET Files:020403:

) From Cytometer: Acquisition Only ¥ Laboratory Report [ Location...

Jaguar:BD Files:MultiSET Files:020403:

— Entry Level File Name Prefix

® Sample Name () Case Number E Physician Report ( Location... )
() sample ID ) Date - DDMMYY Jaguar:BD Files:MultiSET Files:020403:
) Custom
g ™ summary Report " Location... )
[ Add Entry Number as Prefix @Use Date Generated File Name
- Jaguar:BD Files:MultiSET...
— View Reports
@ Until [; +* Button P d B Export Document | Location...
nti ext” Button Presse T
% = - @Use Date Generated File Name
() For: U seconds v Jaguar:BD Files:MultiSE...es:020403:020403 exp
———
iccep
A7)

®  When the Data Source—From Cytometer: Acquisition with Analysis radio button
is selected, data is automatically analyzed after each samples is acquired.

®  When the Entry Level File Name Prefix—Sample Name radio button is selected,
file name prefixes for FCS data files, Laboratory Report files, and Physician
Report files are based on Sample Name entries. You must enter a Sample Name
for each sample (see Samples View on page 204).

®  When the View Reports—Until “Next” Button Pressed radio button is selected,
you can view the analysis display for as long as you like.

®  When an Automatic Saving Options box is selected, the corresponding file is
automatically saved. The current file path appears below each file type. The
default location for each file type is a dated folder (DDMMYY) in the BD Files/
MultiSet Files folder.
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Specify automatic printing options for reports in the BD Multiset Preferences dialog.

a Select MultiSET > Preferences.

b Click the Printing icon to display the automatic printing preferences.

¢ Verify that the Automatic Printing Options are set as in the following figure.

MultiSET Preferences

_ Automatic Printing Options

Laboratory Report: ' After Each Entry |4 }

@ Show Attractors

Physician Report: = After Each Entry |5 ]
Summary Report: | After All Entries |3 ]

"] Display Percent Results as Real Numbers

Printer Setup for Automatic Printing

LY I b I " b
|| Events + [ Page Setup... ) (_ Print Setup... )

l\_ Cancel ) G—Sa‘veﬂ

d Click Save to accept changes and close the preferences dialog.
At the Set Up view, click Accept or press Return.

The application window advances to the FACSComp view.

FACSComp View

®006 ] untitled

A | ¢ | & | B | &

Sign In Set Up FACSComp Test Prefs Samples

Analysis Lab Report

Phys Report

[ :

: BRI

Message: Calibrate the cytometer in FACSComp.

— Lyse/Wash
Calibration File Name: Calib File
Date: 3/5/02
Time: 2:36 PM
Status: All parameters passed.

— Lyse/No Wash -
Calibration File Name: Calib File.LNW
Date: 3/27/02
Time: 1:20 PM
Status: All parameters passed.

Skip FACSComp € Launch FACSComp Y
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The FACSComp view displays the name, date, time, and status information for the
most recent Lyse/Wash and Lyse/No-Wash Calib files.

A The listed Calib file settings are NOT automatically downloaded to the cytometer.
See Loading Instrument Settings on page 206.

1  Verify that the Lyse/No-Wash Calib file listed is the one that you just created in
BD FACSComp software and that the Status is All parameters passed.

2 If the Lyse/No-Wash Calib file is okay, click Skip FACSComp to advance to the Test
Prefs view.

Otherwise, click Launch FACSComp, and run the Lyse/No-Wash 4-color assay. When

done, quit BD FACSComp software to return to the BD Multiset software
FACSComp view, and then click Continue to advance to the Test Prefs view.

Test Prefs View

At the Test Prefs view, you will specify the results to be displayed on the Laboratory,
Physician, and Summary reports. You will also enter information for the BD Trucount
tubes.

1 Verify that the following are selected in the Test Prefs view.

® (&) ] untitled
5 S [ = By
[P § LA AP
AL P
Sign In Set Up FACSComp Test Prefs Samples Acquisition Analysis Lab Report Summ.

T =

Z : ]
Message: Please enter test preferences information and click the Accept button.

Physicians Report Choices ‘?'Repor'( HeFerpTice RAngES

W cD3+CD4+ %T Lymph U Wac Message for OQut of Normal Range
W €D3+CD8+ %T Lymph

_ Laboratory Report Choices
'QCDEH—CD:HCDM— %T Lymph gRepor‘l Percents
W D3+ %Lymph '@Repon Absolute Counts

¥ cD3+ Abs Cnt — Summary Report ID

W cD3+CD4+ %Lymph ™ sample Name
| CD3+CD4+ Abs Cnt ] sample ID
W/ cD3+CD8+ %Lymph : 1 Case Number
£
Subset Ranges. . Panel Tools. Reagent Tools. . Lot IDs.. € Accepr )

202  BD FACSCalibur Operator Course Workbook 23-10509-00 Rev. A



e All possible subsets for BD-defined reagents are listed in the Physicians Report
Choices. A selected subset is included for an entry on the Physicians Report if
reagents producing that subset are included in the panel for that entry.

e Reference ranges appear on the Physicians Report when the Report Reference
Ranges checkbox is selected.

TIP  Reference ranges are defined using the Subset Ranges dialog. Ranges to be
reported for a panel are selected in Panel Tools.

e DPercentages are reported on the Laboratory Report when the Laboratory Report
Choices—Report Percents checkbox is selected.

¢ Absolute counts are reported on the Laboratory Report when the Laboratory
Report Choices—Report Absolute Counts checkbox is selected.

¢ A sample name appears for each entry on the Summary Report when the
Summary Report ID—Sample Name checkbox is selected.

2 Click Lot IDs.
The Lot IDs dialog is displayed.

3 Click the Absolute Count Beads icon.

|# Lot IDs

Absolute Count Bead Lot IDs

Reagents

. Bead Name: TruCount

Absolute
ol Lot ID: [11826
Beads/Pellet: (43944

Control

Beads

( Cancel \( Save ._)

4 Enter the Lot ID and Beads/Pellet information found on the BD Trucount tube foil
pouch label.

This information is critical for calculating absolute counts. Only one lot ID can be
entered per sample run.

5 Click Save to close the Lot IDs dialog.
6 Click Accept or press Return.

The application window advances to the Samples view.
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Samples View

At the Samples view, you specify information for each of the samples to be run. The
required fields are

* The identifier selected at the Set Up view for the entry-level file name prefix.
® The identifier selected at the Test Preferences view for the Summary Report ID.
e Panel Name.

In this exercise, you selected Sample Name for both the entry-level file name prefix and the
Summary Report ID, so Sample Name and Panel Name are the only required fields.

TIP  The Message box at the top of the Sample view indicates which fields must be
provided for each entry.

TIP  When using BD Trucount tubes, do not enter information in the WBC Count (x1000),
Lymphs (%), and Lymphs (x1000) fields. When not using BD Trucount tubes, you can enter
either a WBC Count (x1000) and Lymphs (%) obtained from a hematology instrument, or
a Lymphs (x1000) (absolute lymphocyte count) obtained from a hematology instrument.
You cannot enter both.

1 Click the Sample Name field in row 1, type Multi-check Control, and press Return.

|06 {1 untitled
o S * . E E _1
7 ¢ B M ZTO
Sign In Set Up FACSComp Test Prefs Samples Acquisition Analy sis Lab Report | Phys Report | Summary
Message: Please enter the Sample information and then click the Run Tests buttan. Sample Narme and Panel Narme are required for each
Entry.
SanpleNane | SanplelD | CaseMumber| Column#S | PanelMame | WBC Count ix1000) | Lym phs (% | Lymphs ix1000}

L B | o0 00 Q.00

;2 0.0 Q.0 .00

L BE-1 0.0 Q.0 .00

L B 0.0 0.0 .00

®:i5 0.0 0.0 .00

L N 0.0 0.0 Q.00

®:7 0.0 00 Q.00

®:ig Q.0 0.0 2.00

® 9 eXe) 0.0 0.00

® 10 o0 00 000

®in o0 00 Q.00

@12 0.0 Q.0 .00

L BEE1 0.0 Q.0 .00

® 14 0.0 Q.0 .00

® 15 0.0 0.0 .00 e
® 16 [eXe] 0.0 .00 v

f Stop Add Samples Run

2 Click the Panel Name column in row 1 to obtain a panel menu and select 4C TBNK +
TruC Panel.
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3 Create another entry in row 2, with Multi-check Low for the Sample Name and 4C
TBNK + TruC Panel for the Panel Name.

4 Create the final entry in row 3, with Training Sample for the Sample Name and 4C
TBNK + TruC Panel for the Panel Name.

Saving a Schedule Document

A BD Multiset Schedule document file contains all data entered at the Sign In, Set Up, Test
Prefs, and Samples views, as well as preference settings. The file does not contain
information from Subset Ranges, Panel Tools, Reagent Tools, and Lot IDs.

A saved Schedule document can be used for viewing previous processing, to complete
processing, or to add more samples for processing. Only one Schedule document can be
open at a time. You cannot print a Schedule document.

1 Select File > Save.

2 Navigate to your student folder and name the document Multiset Schedule.

3 Click Save.
TIP  When you create a new Schedule document, the last information entered at the Sign

In, Set Up, Test Prefs, and Samples views becomes the default for the new Schedule,
regardless of whether that information was saved.
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Loading Instrument Settings

Before leaving the Samples view, verify that the instrument settings from the current Lyse/
No-Wash Calib file have been downloaded to the cytometer.

TIP  If the BD FACSComp software LNW assay was just run successfully, the settings from
the Calib File.LNW file have already been sent to the cytometer.

1 Select Cytometer > Instrument Settings.

The Instrument Settings dialog is displayed.

Instrument Settings

Cytometer Type: FACSCalibur

Detectors /Amps:

Faram Detector ¥oltage AmpGain Hode
P1 FSC EB8 1.88 Lin
P2 55C 358 1.88 Lin
P3 FL1 688 1.88 Lin
P4 FL2 558 1.88 Lin
P35 FL2 658 1.88 Lin
P& FL2-R 1.88 Lin
P? FL2-H 1.88 Lin
Threshold:

Primary Parameter: FSC

Yalue: 32

Secondary Farameter: Hone

Compensation:

FL1 — 8.8 X FL2

FL2 — 8.8 X FL1

FLZ — 8.8 X FL3

FL2 — 8.8 X FL2
Displaying: Current Status Revert
( Print... ) (Save... )(( Open.., ) Set

2 Click Open.

3 Navigate to the BD Files/Instrument Settings Files folder and open Calib File. LN'W.
The settings from Calib File. LNW are displayed in the Instrument Settings window.

4  Click Set in the Instrument Settings window to send these settings to the cytometer.
IMPORTANT  You must click Set to download the instrument settings.

5 Click Done to close the Instrument Settings window.
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Optimization

The instrument settings generated by BD FACSComp software when the LN'W 4-color
assay is run are appropriate for LNW samples. However, you might still need to optimize

the SSC PMT voltage and the FL3 threshold setting.

Start Up Perform Optimize Acquire
System QcC Settings Data Data

Analyze Shut Down

System

In this section, you will use the Acquisition view to optimize instrument settings for your
samples. The Acquisition view allows you to view a live display of sample data before and

during acquisition. Data is not saved until you click Acquire.

Do not modify fluorescence PMT voltages or compensation settings during
optimization.

1 Vortex the first BD Multi-check control tube, and install it on the cytometer.
2 Place the cytometer in RUN mode and set the flow rate to HI.

3 Click Run Tests.

The application window advances to the Acquisition view.

®06 ]l untitled
A rl L
4| @ | & Zy 0 o | [
[ /S o 5
Set U 3 [ Acquisition Lnaly s Lab Report | Phys Repo UImimary
Message: Click the Acquire button to start acquiring data.
CD3/CD8/CD45/CD4 DataSer[1] M
Sample Name: LL'S SAMPLE Ewents to Acquire 15000
Sample |D: Events Acquired 0
Case Number Event Rate: 2213 eventsfsecond
Panel Mame: 4 Color TBNK Tube 1lof 2
.
A
v
€ ;] ar
Stop ) F .Skip... ) f Acquire )
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4  Select Cytometer > Det/Amps to display the Det/Amps window.
5 Select Cytometer > Threshold to display the Threshold window.
6 Adjust the SSC PMT voltage, if needed, so that there is a clear gap between the

lymphocyte population and the bottom of the FL3 vs SSC plot, as shown in the
following figure.

SSC-H

gap below
lymphocytes

debris
cluster

CD45-FPerCP

7 Adjust the FL3 threshold, if needed, so that the majority of the debris is removed.
A small debris cluster must remain for the automatic gating to function properly.
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Acquisition and Analysis

After optimization, acquisition and analysis of samples can begin.

Acquire Analyze Shut Down
Data Data System

Start Up Perform Optimize
System QcC Settings

1 Click Acquire.

Acquisition of data begins. For each tube, an initial acquisition is performed. The
number of events acquired in this phase is set in Events Preferences.

The software then determines if the minimum number of events for the target
population has been collected. If the minimum has not been reached, the software
estimates an additional number of events to acquire to satisfy the target population
requirement.

When the acquisition for a tube is complete, the data is analyzed and the application
window advances automatically to the Lab Report View.
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Lab Report View

®086 = = ; unptled
b B\ W[E[P
FALCSCorn E sample s Acquisition | Analysis Lab Report | Phys

Message: After viewing the Lab Report for this sample, click the Continue button

BDB
MultiSET™ Lab Report
Director: L. Rockdale Softeare MAtSETY2 0ad
Operator:  MGILL Cytometer FACSCalibur (4 Filot 3E0634)
Senple Hame: SAMPLE 4 Deate Asquired:  Fri, Feb 1, 2002 2:48 Ph
Sanple [ Dele Analyzed:  Fri,Feb 1,2002
Case Number Rel.Renge Type: BD
Pangd Maune: 4 Color TBNK
CD3/CDB/CDAS/CDA DetaSetl 1] DetaFle:  SAMPLE 40401 _ expert lymph gate
Resgent Lot 1D: 00000 Events Acquired: 15000 Anr Def Fila: 318451 MLTv2.0

Lymnph E verts 2495
CD3+SLymph 57
CD24CDE+ HLymph 12
CDICDA+ELyIph 4 |F
CD34CDA4CD4+ HLymph oo |2
THIS Ratio 36|

— attractor region

CDAS-PerCP

i

3 Stop N Rerun _( rManualGate_\} skip... ™ £ Continue "|

As data from each tube is acquired, the analysis information and any QC messages for that
tube are added to the Laboratory Report and displayed in the Lab Report view. The
Laboratory Report can also be saved as a PDF file for printing and further review. Recall,
you chose to automatically save the Laboratory Report in the Set Up view.

You can view the report for as long as you want, because the Until “Next” Button Pressed
checkbox was selected in the Set Up view. In addition to analysis results, the Laboratory
Report shows the gates and attractor regions that were used in the analysis.

The expert lymph gate identifies the lymphocyte population from a CD45 vs SSC plot or a
CD3 vs SSC plot. Refer to the BD MultiSet Software Reference Manual for details about the
expert lymph gate. Attractors then single out lymphocyte subsets from fluorescence
parameter combinations. Attractor regions can automatically adapt themselves to position
shifts of populations.

Manual Gating

Upon inspection, you may decide that the expert lymph gate or one or more attractors
require adjustment. Refer to the BD MultiSet Software Reference Manual for information
on how to decide when adjustment is needed. Manual adjustments can be made for the tube
just analyzed. Changes are applied to the current tube only. See Manual Gating on page 220
for an exercise on manual gating.
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Continuing the Run

1 Vortex and install the second BD Multi-check control tube on the SIP. Verify that the
cytometer is in RUN mode.

2 Click Continue.

The application window returns to the Acquisition view and data for the second
control tube is acquired. When acquisition is complete, the data is analyzed and
results are added to the Laboratory Report which displays at the Lab Report view.

3 Place a tube containing no more than 1 mL of DI water on the SIP, and place the
cytometer in STNDBY mode.

Since this is the last tube in the panel, multitube QC values are displayed on the Lab
Report.

CD3/CD16+56/CD45 TruC DataSet[ 1] DataFile:  MEOSOIFCD201.04
Reagent Lot D: 31953 Events Acquired: 13033 Abs CrtBd Lot ID: 27032 Arwr Def File: 30M16+36043 THIThiC 2.1
Beads Per Pellet: 51093

Lymph Events 2902
Bead Events 2619
CD3+¥Lymnph 55
CD3+Abs Cht 627 Lo|F
CD16456+ %Lymph 35 HI|R
CL16456+ Abs Cht J96 w
CD5+ Abs Cht 121
CD45-PerCP . _CDE-FITC
G Meszages:
e

Multi-tube QC

Lymphozum: 125.9
03 % Lymph Difference: 2

03 Abs Cht Range: 610 - 729
THelper'Suppreszar Ratio: 03z

TIP  After all tubes in the panel have been run and before proceeding to the Physician
Report view, you can rerun any of the tubes in the panel. Refer to the BD MultiSet
Software Reference Manual for details about rerunning tubes.

4 (Click Continue.

The Laboratory Report prints as specified in Printing preferences. The application
window advances to the Physician Report view.
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Physician Report View

The Physician Report is a summary of information for one sample, and it is displayed at the
Physician Report view. The Physician Report can also be saved as a PDF file for printing
and further review. In this case, you chose to automatically save the Physician Report (see
Set Up View on page 200).

The Physician Report includes the results that were selected in the Test Prefs view. If more
than one reagent in a panel provides a particular subset result, the average subset result is
reported. The report also provides multitube results, including lymphosum, two CD3
consistency results (% CD3 and CD3 Abs Ct Range), and a T-helper/suppressor (T H/S)
ratio determined from more than one tube.

The Physician Report has a Comments section where you can enter additional information.
By selecting the Verbal Order checkbox, you can indicate if a test was verbally requested by
a physician. For more information about using the Physician Report, refer to the BD
MultiSet Software Reference Manual.

®O086 {1 untitled
S ) T
o | & ¥ | 2
P
Set Lp FACSComp s Samples Acquisition Phys Report
Message: After viewing the Physician's Report for this sample, click the Mext button.
BDB M
MultISET™ Physician Report
Director. osK Saftwsre: MRIHSET 2,045
Cpersior: MG Cytometer FACS Calibur (AFILOT 3 E0634)
Sanple Name: MGOSHDIFCDS Date Aoquived: Yied, Apr3, 2002 1:36 PM
Sample ID: Date Analyzed: Wied, Apr2, 2002
Case Number: Fisferance Range Type: ED
Panel Mane: 3 Color TENK + Truc
Abs Cnt
Result Name X/Ratio [cellsipl) Reference Range
TLymphs % of Lymphs (CD3HCD454) 5 Lo e
TLymphs [CD3+) Abs Cnt LN S
THelper 8 of Lymphs [CD34CD4HCD45+) 12 Lo 3l o0
THelper Lyiphs (CD34CDA4] Abs Cht 3 Lo A““.—.‘Sgn
Lymphocyte (D454 Abs St 1206 o
T Supprassar % of Lymphs [CD3+CD8HCDA54] E o TR
T Suppressor Lynphs [CD34CD8+) bs Cnt 503 S
B Lymphs % of Lymphs (D 194CD454) 7 H E%.—.E%
B Lymphs [€0134) Abs Cnt a0 gD.T.660
K Lyinphs % of Lymphs [CD154564CD454] = H s S
K Lymphs [ 16-564) Abs Crt 2986 gU.T.5gU
“Far quality control purposss enly
Multitube GC
Lymphosum: 1259
CD3 8% Lymph Diffarence z
CD3 ibs Cnt Rsngs 610 - 728
THslpenSuppressor Astio: 032
Cormmnents
M rda| 2
| Verbal Order Laboratory Directar: =
- -~ £ —\ T
Stop Comments Next
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Running the BD Multi-Check Low Control

1
2

Install the first Multi-check Low tube on the SIP.
Verify that the flow rate is set to HI and that the cytometer is in RUN mode.
Click Next at the Physician Report view.

The Physician Report prints as specified in Printing preferences, and the application
window returns to the Acquisition view.

Click Acquire.

Data for the Multi-check Low tube is acquired. When acquisition is complete, the
data is analyzed and results are added to the Laboratory Report, which is displayed at
the Lab Report view.

Install the second Multi-check Low tube and click Continue at the Lab Report view.

After the second Multi-check Low tube has been acquired, click Continue at the Lab
Report view. Click Next at the Physician Report view.

Finishing the Run

1
2

Install tubes as needed to complete the Training Sample entry.

After the second Training Sample tube has been acquired, install a tube containing no
more than 1 mL of DI water on the SIP, and place the cytometer in STNDBY mode.

Since the run is complete, the application window advances from the Physician
Report view to the Summary view. The Summary Report contains a list of all entries
in the Schedule document. The view has no editable fields.

®O006 ] untitled
o SN B
11 @ | & LIPS B
& & Y | LE
Sign In Setlp FACSComp Test Prefs Samples Acquisition Analysis Lab Report | Phys Report | Sumimary

Message: You have completed a test run. Click the More Tests button or open a new schedule to run maore tests, Click the Quit button to
guit the application.

MultiSET™ Summary Report
Director. sz Date: Won, Dec 3, 2001
Cperator: oL Tirne: T31PM
Cytometer;  FACSCalibur (H012345675%) Software:  MANSETY1.1.2

Exportfie:  031201exp

1. Sample Name: Zanjaritd Lab Fipt: Zarjanitd]1.Jsb
Fanel Meme: 3 Color TBNK +TruC Fhys  Zanjsnibl1.phy
Collected Mon, Dec 3, 2001 7:18 Ph
COACDAICDAS Truc:
COACDAICDAS Trud::
CD3ICO19CDES Truc:
COHCD16456/CD4S Trud:

 More Tests f Quit 3
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3 Click Quit.

If you have not saved the Schedule document or the most recent changes, a dialog
appears asking if you want to save changes.

TIP  Click More Tests to return to the Samples view.

Reviewing Control Results

In this section, you will review your results from the control samples.

1 Record your results.

For the CD3* population, enter the average percentage and average absolute count

from the two tubes.

Multi-check Regular control

Multi-check Low control

Population Percentage Absolute Percentage Absoute
Count Count

CD3*

CD3+*/CD4+

CD3*/CD8*

CD3/CD16+CDS6*

CD3/CD19+

2 Compare your results with those listed on the Assay Values insert included with the

BD Multi-check controls.
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Using BD Multiset Tools

You can use BD Multiset software tools to enter lot IDs and to define reagents, panels, and
subset ranges. The tools can be accessed from the Tools menu or from buttons on the Test

Prefs view.

In this section, you’ll practice using BD Multiset software tools to create user-defined

reference ranges and panels. You’ll also take

BD Multiset Tools

Subset Ranges

a look at the Reagent Tools dialog.

Subset Ranges allows you to specify six user-defined reference ranges for each subset. In this
exercise, you will create two user defined range labels, Adult and Pediatric, and assign

ranges for the CD19+* %Lymphs subset.
1 Select Tools > Subset Ranges.

2 The Subset Ranges dialog is displayed.

| Subset ﬁanges

User Defined Reference Range Labels

— Reference Ranges

Percents/
Range Type Absolute Counts
{cells /pL)
ED 5- 27
User 1 0- 100
User 2 0- 100
User 3 0- 100
User 4 0- 100
User 5 0- 100
User 6 0- 100

User 1 User 3 User 5
User 2 User 4 User 6
Subset: | CD16+56+ %Lymph = !

Reagents with Subset:
CD3/CD16+56/CD45
CD3/CD16+56/CD45 TruC
CD3/CD16+56/CD45/CD19
CD3/CD16+56/CD45/CD18 TruC
CD3/CD16+56/CD45 TruC Ctrl L
CD3/CD16+56/CD45 TruC Ctrl M
CD3/CD16+56/CD45 TruC Ctrl H
CD3/CD16+56/CD45/CD19 TruC Ctrl L
CD3/CD16+56/CD45/CD19 TruC Ctrl M
CD3/CD16+56/CD45/CD19 TruC Ctrl H

— )

TIP Do NOT press Return. The Return key activates the (default) OK button,

'f_ Cancel
3 Modify User Defined Reference Range Labels.
a Click in the upper left label field and replace User 1 with Aduls.
which accepts changes and closes the dialog.
b
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4  Select CD19* %Lymphs from the Subset menu.

5 Type range values for the CD19+ %Lymphs Adult and Pediatric reference ranges.

NOTE These range values are for demonstration purpose only.
Reference Range Low High
Adult 8 24
Pediatric 5 28

| Subset Ranges

User Defined Reference Range Labels

Adult User 3 User 5
Pediatric User 4 User 6
Subset: | CD19+ %Lymph 4]
Reference Ranges Reagents with Subset:
Percents/ CD3/CD19/CD45
Range Type Absolute Counts CD3/CD19/CD45 TruC
(cells/pL) CD3/CD16+56/CD45/C013
BD 6 - 25 CD3/CD16+56/CD45/CD13 TruC
T CD3/CD19/CD45 TruC Ctrl L
un = 24 CD3/CD19/CD45 TruC Cirl M
Pediatric 5- 28 CD3/CD19/CD45 TruC Ctrl H
Userz 0. 1501 CD3/CD16+56/CD45/CD19 TruC Ctrl L
ser O 100 CD3/CD16+56/CD45/CD19 TruC Ctrl M
User 4 0- 100 CD3/CD16+56/CD45/C019 TruC Cirl H
User 5 —D—m
User 6 —D—m
(" Cancel ) oK
L v Y
6 Click OK.
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Panel Tools

A panel is a reagent combination. With Panel Tools you can create new panels, modify
existing panels, and copy, delete, rename, reorder, and print panels.

NOTE Predefined control panels are provided with BD Multiset software. You cannot
create additional control panels, or modify or delete the predefined control panels. Non—

control panels are provided for analyzing the BD Multiset practice data files.

In this exercise, you will create a new panel. Refer to the BD MultiSet Software Reference
Manual for more information on using Panel Tools features.

1 Select Tools > Panel Tools.
The Panel Tools dialog appears.
On the left of the dialog, the Reagents list shows the reagents available in the
currently selected reagent type. On the right, the reagent combination for the

currently selected panel is listed. The selected reference range type for the panel is
displayed below the reagent combination list.

| Panel Tools

) ~ ~. |
/Reagent Type: TriTEST \ "5’] Panels: | 4 Color TBNK + TruC \ }il
Reagents:
CD4/CD8/CD3 ——— 4(CD3/CD8/CD45/CD4 TruC !
CD3/CD4/CD45 SRS £CD3/CD16+56/CD45/CD19 TruC |
CD3/CD8/CD45 (CAdd Panel)
CD3/CD19/CD45 —
Qasrcms—ssf‘cms (" Copy Panel )
I'\: Remove Panel :.
(" Print Panels ) Reference Range Type
( cancel ) ok 8D [
(" Reorder Panels )

2 Click Add Panel.
The new panel name dialog appears.

3 Type Training Panel, and click Add.

Please enter a new panel name:

Training Panel
( cancel ) @

4 Click the Reagent Type menu control and select MultiTEST.
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5 Add the CD3/CD8/CD45/CD4 reagent to Training Panel.
a Select the CD3/CD8/CD45/CD4 reagent.
b Click Move.
6 Add the CD3/CD16+56/CD45/CD19 reagent to Training Panel.

7 Click the Reference Range Type menu control and select Adult.

Fe

| Panel Tools

Reagent Type: | MultiTEST F%‘J Panels:  Training Panel

Reagents:

= £CD3/CD8/CD45/CD4
o >>Move>> .
{CD19 #(D3/CD16+56/CD45/CD19

Add Panel...
AT ————.
[ Copy Panel )
(_ Remove Panel )
Reference Range Type
v BD B
(Reorderpands ) Adult__
Pediatric
| User 3 |
User 4
User 5 |
User 6

8 Click OK to accept changes and close Panel Tools.
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Reagent Tools

With Reagent Tools, you can modify Dot Plot Info, Acquisition Target Info, and FL
Parameter Info for BD-defined reagents. You can also create and customize user-defined
reagents. For more information about using user-defined reagents, refer to the BD MultiSet
Software Reference Manual.

1 Select Tools > Reagent Tools.

The Reagent Tools dialog appears.

|# Reagent Tools

Reagent Type: | TriTEST 4
Reagent: | CD4/CD8/CD3 B3]
—DotPlotinfo — _ FL Parameter Info
‘# Plotss ()2 @3 Oa Os | | #FL Parameters: 3
Dot § Axis Labels
Plot X Param ¥ Param | Antigen Fluorochrome

# TR3-H |&] WI; FL1: D4 5
: = | FL2: DB =3
2 (a8 (Mm@
i I T ETE | FL3: CD3 = PerCP
3% (ain g (nz-n Y ||

| FL&: =

Expert Gate Name: T Lymph

w

Subset Results Produced

T Lymph Events

— CD3+CD4+ %T Lymph

— Acquisition Targetinfo 03 cpgy uT Lymph

T Lymph CD3+CD4+CD8+ %T Lymph
T H/5 Ratio

Min Events to Acquire: 1400

{ Revert to BD Defaults for this reagent

3

’i Cancel

2 Click the Reagent Type menu control and select MultiTEST.
3 Click the Reagent menu control and select CD3/CD8/CD45/CD4.

The Reagent Tools dialog displays the current settings for the CD3/CD8/CD45/CD4
reagent, and allows you to customize:

®  The number of plots you want to view and print.

e The X and Y parameters for each plot.

e The axis label for each fluorescence parameter.

¢ The minimum number of events to acquire for the target population.

4  Click Revert to BD Defaults to ensure that all settings are the original BD default
values.

5 Click OK.
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Manual Gating

220

If needed, manual adjustments to the expert lymph gate and the attractors can be made for
the tube just analyzed. Changes are applied to the current tube only.

In this exercise, you will run a sample to practice using manual gating.

1

N o0 v A~ W N

10
1

Select File > Open Schedule.

Navigate to your student folder and open Multiset Schedule.

Click the Samples icon on the BD Multiset icon bar, to display the Samples view.
Add a sample named Manual Gating and select 4C TBNK + TruC Panel.

Vortex one of the samples tubes, and install it on the cytometer.

Place the cytometer in RUN mode and set the flow rate to HL.

Click Run Tests.

The application window advances to the Acquisition view.

Click Acquire.

Remove the sample tube and place a tube containing no more than 1 mL of DI water
on the SIP.

Place the cytometer in STNDBY mode.

Click Manual Gate.

Plots are displayed that show the expert lymph gate and the attractors regions.
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12 Replace the expert lymph gate with a manual gate.
a Double-click the CD45 vs SSC plot.

A zoomed CD45 vs SSC plot is displayed in a new window.

CD3/CD8/CD45/CD4 TruC Zoom Plot

[ Close )

b Click inside the existing expert lymph gate to select it.
The boundary of the expert lymph gate changes from green to white.

¢ Click again to position the cursor at a starting point for the boundary of the
manual gate.

d Continue clicking to draw the boundary of a polygon region surrounding the
lymphocytes.

e Click near the starting point to complete the polygon.

The original gate disappears, and the boundary of the new gate changes from
white to green.

f  Click Close to close the zoomed plot window.
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13 Adjust an attractor region.

a Double-click the CD3 vs SSC plot to obtain a zoomed plot window.

CD3/CD8/CD45/CD4 TruC Zoom Plot

focal center

point point € Clese )
b Click inside an attractor to select it.
The boundary of the attractor region changes from colored to white.
¢ Practice adjustments:

- To move an attractor, drag its center point.

+  To change the orientation or length of an attractor, drag one of the two focal
points.

 To change the size of an attractor, drag an edge.
d Close the zoomed plot window.

NOTE Attractor changes can be saved as a user-defined reagent. Refer to the BD
MultiSet Software Reference Manual for details about user-defined reagents.

14 Click Analyze.

The manual gates are confirmed and the data is reanalyzed. A message appears in the
QC Message area of the Lab Report indicating that a manual gate has been set.
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BD Multiset Software Preferences Overview

Open the MultiSET Preferences dialog by selecting MultiSET > Preferences. You can use
these preferences to customize BD Multiset software features. For more information about

setting individual BD Multiset software preferences, refer to the BD MultiSet Software

Reference Manual.

Preferences are grouped into tabbed views as shown in the following table.

Preference
Group

Description

Use the Export preference to choose a delimiter for export document files
and Levey-Jennings files before you transfer them to a third-party database
or spreadsheet program. Delimiters are used to separate the values in a file.
You can also select the values you want to export.

Use the Printing preference to choose when to automatically print the Lab,
Physician, and Summary Reports.

Printing
With the Panels preference you can select a default panel that will appear at
the Samples view for all samples in the run. Panels preferences are valid only
when the data source is From Cytometer.
Panels
The Events preference defines the criteria for stopping acquisition.
@50
@75
@100
Ewents
BD Multiset software lets you save control bead results to a file that can be
e exported to a third-party Levey-Jennings application. The file can contain
oy results for either 30 or 60 controls.
L1 Crata

(LD
(I
(LI

Colurmns

Use the Columns preference to specify up to three additional columns to the
right of the Case Number column in the Samples view. The column headers
and entered values are also displayed in the Lab Report and Physician
Report views, are stored in data files, and can be included in an export
document.

m
a
=
=2
T
g

With the Banner preference, you can display your institution’s name or
apply a custom banner to the top of the Lab, Physician, Summary, and Panel
Reagent Report views.

Zarnrment

You can define and save up to 20 comments and include one of them on
Physician Reports, or you can choose to delete the comments section
entirely.
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Using BD Multiset Software Help

When you need assistance with BD Multiset software, use the Help viewer to quickly locate
the information.

1 Select Help > MultiSET Help.

e Mu|[|SETHe|p S

13- ﬂ rQ

Back Help Center Ask a Quastion

BD MultiSET Help

Welcome

Enter search terms in the Ask a Question box in the toolbar. For
example, search for: instrument settings.

Table of Contents

c—————————

vl Help Center

< AjrPort Help

<4 AppleScript Help

@ BD CellQuest Pro Help
i BD FACSComp Help
W BD MultiSET Help

& BD WorklistManager
|| DVD Player Help

ﬁ iMovie Help

J_'J iTunes Help

X Mac Help

) QuickTime Player Help

The fastest way to search for help is to use the Ask a Question feature. You can also

search by looking through the table of contents or index.

2  Enter expert lymph gate in the Ask a Question field, and press Return.

A list of topics appears in the lower portion of the Help view. Double-click a topic to

display that section of Help.

Back Help Center Ask a Question

ece Search Results = 2
vill Help Center
G
o, ﬂ (Q_expert lymph gate b & AirPort Help

4 AppleScript Help

45 topics found

€ BD CellQuest Pro Help

_Tnpic
Using Multicolor Gates for Dot Plots
Defining Gates

‘Relevance ¥ |Location
Nl € BD CellQuest Pro Help
[ € eD CellQuest Pro Help

i BD FACSComp Help

& BD WorklistManager

m W BD MultiSET Help

Using Counters [ & BD CellQuest Pro Help [ DVD Player Help
Regions and Gates [ & BD CellQuest Pro Help i iMovie Help

Editing Statistics [l € BD CellQuest Pro Help 1 iTunes Help

Statistics s & BD CellQuest Pro Help X Mac Help

Displaying Statistics [ € BD CellQuest Pro Help @ QuickTime Player Help
Editing Regions i € BD CellQuest Pro Help

Calculating Data i & BD CellQuest Pro Help

Getting Ready to Acquire s & BD CellQuest Pro Help .

BD CellQuest Pro Help iy € BD CellQuest Pro Help .

Analyzing Data T @ BD CellQuest Pro Help 13

3 When you are finished, close the Help viewer by clicking the red button in the upper-

left corner of the viewer.
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BD Multiset File Naming Conventions

File Naming

When you run BD Multiset software as a standalone application, the following file-naming
conventions apply.

File Type Naming Convention Example
Schedule [DDMMYY].sch 220998.sch
document
Lab Report [prefix][entry number].lab Smith01.lab
[(zrl}try number][prefix].lab 01Smich.lab
Physician Report | [prefix][entry number].phy Smith01.phy
[(zrl}try number|[prefix].phy 01Smith.phy
Summary Report | [DDMMYY].sum 220998.sum
FCS data [prefix][entry number].[tube number] Smith01.01
[(zrl}try number][prefix].[tube number] 01Smith.01
FCS data (rerun) [prefix][entry number].[tube number][rerun letter] Smith01.01a
OR

[entry number][prefix].[tube number][rerun letter] 01Smith.01a

export document | [DDMMYY].exp 220998.exp
export document | [DDMMYY].cxp 220998.cxp
control

Levey-Jennings L] MSET Data LJ MSET Data

You can rerun samples and save up to five FCS data files from one tube. The rerun letter
will start with an a and increment through the letter e (a—e). Only the last file saved is used
for calculating statistics and reporting in the Lab and Physician Reports.

For FSC data files and Lab and Physician Reports, you can select to place the entry number
before the prefix by selecting the Add Entry Number as Prefix checkbox at the Set Up view.

If you do not want to use the default file names (DDMMYY) for the Schedule document,

export document, and Summary Report files, you can enter a new name at the Set Up view.
The prefix for FCS, Lab Report, and Physician Report files is selected at the Set Up view.
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BD Multiset Review

1 Automatic Printing Options for reports are specified at the Set Up view.
T F

2 What lot information is entered for BD Trucount tubes?

a  Expiration date

b Beads/Pellet

¢ Tubes/Lot

d None of the above
3 Which of the following CANNOT be used as the entry level file name prefix?

a Sample ID

b Sample Name

¢ Panel Name

d Case Number

4  What instrument adjustments are performed when optimizing samples stained with
BD Tritest or BD Multitest reagents?

5 Why is it necessary to leave a small amount of debris when optimizing the FL3
threshold?
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Using BD Multiset Software with the Loader

Acquisition of data using the Loader is a multistep process. The following figure outlines
the main steps involved. This section will focus on optimization of instrument settings, data
acquisition, and data analysis.

Start Up Perform Optimize Acquire Analyze Shut Down
System QcC Settings Data Data System

In this exercise, you will do the following.
e Prepare a BD Multiset schedule template
e Optimize instrument settings
¢ Specify conditions for data acquisition and storage
¢ Acquire data
Before You Begin
Before beginning the exercises in this section:
e Perform the procedure in System Startup on page 33.
¢ Run the Lyse/No-Wash (LNW) assay in BD FACSComp software.
The instructions in Performing QC and Instrument Setup on page 71 are for running
the BD FACSComp software Lyse/Wash (LW) 4-color assay. The same procedure can

be used to run the Lyse/No-Wash (LN'W) 4-color assay by making appropriate entries
at the Set Up view:

- Verify that only the Lyse/No-Wash (LN'W) option is selected under Assay
Selections.

- Under CaliBRITE Bead Lot IDs, verify the bead lot IDs for the FITC, PE, PerCP,
APC, and Unlabeled beads.

- Under Automatic Savings Options, select the Lyse/No-Wash Summary Report
checkbox.
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Preparing a BD Multiset Schedule Template

When using BD Multiset software with the Loader, a BD Multiset Schedule (document)
template is used to specify the following application-specific settings needed by
BD WorklistManager software:

® Set Up view: Data Source and View Reports

o Test Prefs view: all settings

*  Multiset Preferences: all settings

BD WorklistManager software accesses additional current settings stored by BD Multiset
software:

e LotIDs

® Subset ranges

e DPanel definitions

* Reagent definitions
A default BD Multiset Schedule template, MultiSET.WM.sch, is installed with the software
and is located at BD Applications/MultiSET Folder. In this section, you will open
MultiSET.WM.sch, verify the settings used by BD WorklistManager software, and save a

copy to your student folder. You will also verify that BD Trucount Lot ID information is
correct.

You may need to enter (Operator) or correct (File Locations) additional information in the
Schedule document to access the required views.

1  Use the Finder to open the MultiSET.WM.sch file.

Q0e Open
(«]» ][22 =[m] [ & MultiSET Folder F (Q search
¥ DEVICES B £ BDPAC |# 3CBDReagentFile -
L..J Boardwalk v BDPAC Startup Check |w 3CPanelReagentFile
iDisk @ CellQuest Pro Folder ~  [1J] BDReagents S
=} FACStationG5 & ClinApps Info Folder = ' MultiSET
& Data & FACSComp Folder [ 7 MultiSET.WM.sch
& HLA-B27 Folder = [ sample Files »
¥ PLACES = LoaderManager Folder = £ Template Reagents =
B3 peskap ‘@ MultiSET Folder » [0 userDefinedReagents
8 student P - i i .
i @ PlateManager Folder &8 userDefin...(disabled) Name MultiSET.WM.sch \g)
ations &= WorklistManager Folder Size 212 KB
. ica Kind schedule
| BD Files | document -
| Created 5/3/07 3:31PM |4
NEMEDRA o Modified 5/3/07 3:31PM | ¥
ﬂ Music 1 1] Il Last opened 5/3/07 3:31PM |1l
__ |= Photos M|

/A .
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2 Advance to the Set Up view, and verify that the Data Source and View Reports

settings are as shown in the following figure.

800 e B MultiSET WM.sch

f

-

A | © | &

Sign In Set Up FACSComp Test Prefs Samples

P

Acquisition Analysis Lab Report

Message: You may update the set up information. Click the Accept button to return to the Test Prefs screen.

Y Data Source
(C) From Data Files
® From Cytometer: Acquisition with Analysis
(7) From Cytometer: Acquisition Only

N

Entry Level File Name Prefix

) sample Name (7)) Case Number
() Sample ID () Date - DDMMYY
() Custom

"1 Add Entry Number as Prefix

fView Reports
() Until "Next" Button Pressed

@ For: | 5 seconds F:B
N

Automatic Saving Options

E Data Files Location...

S
FACStationG5:BD Files:MultiSET Files:190508:

# Laboratory Report Location...

FACStationG5:BD Files:MultiSET Files:190508:

M Physician Report

FACStationG5:BD Files:MultiSET Files:190508:

™ Ssummary Report

E Use Date Cenerated File Name
FACStationG5:BD Files:...s:190508:190508.5um

M Export Document [ Location... )
™ Use Date Generated File Name
FACStationG5:BD Files:...es:190508:190508.exp

(" Accepr )

3 Specify automatic printing options for reports in the BD Multiset Preferences dialog.

a Select MultiSET > Preferences.

b Click the Printing icon to display the automatic printing preferences.

¢ Verify that the Automatic Printing Options are set as in the following figure.

MultiSET Preferences

Automatic Printing Options

4

Laboratory Report: | After Each Entry F'i}

@ Show Attractors

Physician Report: = After Each Entry l'é‘]
Summary Report: | After All Entries Fi']

"] Display Percent Results as Real Numbers

Printer Setup for Automatic Printing

( Print Setup... )

@100

|| Events : ( Page Setup... )

} ( cancel ) € save )

d Click Save to accept changes and close the dialog.

In the BD Multiset application window, advance to the FACSComp view and click

Skip FACSComp.
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5 At the Test Prefs view, verify that all settings are as shown in the following figure.
Scroll down to verify that all Physician Report Choice checkboxes are selected.

800 . N [ MultiSET.WM.sch
A AL 7 -
7 & : B
Sign In Set Up FACSComp Test Prefs Samples Acquisitior rt Summary

Message: Please enter test preferences information and click the Accept buttan.

Physicians Report Choices & Report Reference Ranges

# CD3+CD4+ %T Lymph M ac Message for Qut of Normal Range
# CD3+CD8+ %T Lymph Labaoratory Report Choices

# CD3+CD4+CD8+ %T Lymph ™ Report Percents

™ o3+ %Lymph ™ Report Absolute Counts

™ CD3+ Abs Cnt Summary Report ID

E{ CD3+CD4+ %Lymph ESampie Name

# CD3+CD4+ Abs Cnt h ["1sample ID

# CD3+CD8+ %Lymph [ Case Number

(" subsetRanges... ) (  PanelTools... ) ( ReagentTools.. ) { LotiDs.. ) & Accepr )

A

6 Verify the BD Trucount Lot ID information.
a Click Lot IDs.
The Lot IDs dialog is displayed.

b Click the Absolute Count Beads icon.

|# Lot IDs
Absolute Count Bead Lot IDs
Reagents
. Bead Name: TruCount
Absolute
Comai Lot ID: 11826 |
Beads/Pellet: W
Beads

(" Cancel \( Save ._)

¢ Enter the Lot ID and Beads/Pellet information found on the BD Trucount tube
foil pouch label.

d Click Save to close the Lot IDs dialog.
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7 Select File > Save As and save a copy of MultiSET.WM.sch to your student folder.

8 Quit BD Multiset software.
TIP  Only one BD Trucount lot can be used per BD WorklistManager software
worklist. Lot IDs are NOT stored in the BD Multiset Schedule template. If you need

to return to BD Multiset software to change the BD Trucount Lot ID information, it is
not necessary to use and resave MultiSET.WM.sch.

Optimizing Settings and Acquiring and Analyzing Data

In this section, you will prepare a BD WorklistManager software schedule document and
acquire data with the Loader.

Start Up
System

Perform

QC

Optimize
Settings

Acquire
Data

Analyze
Data

Shut Down
System

Entering Information in BD WorklistManager Software

IMPORTANT  BD WorklistManager software software will not start if other BD
applications are already running. In addition, while BD WorklistManager software
software is running, other BD applications should not be started independently.

1 Verify that all BD applications are closed by looking at the icons of BD applications
on the Dock. Open application icons have a Mac OS dependent marking.

2 Start BD WorklistManager software software by clicking its icon on the Dock.

Worklist ——" aw & — Loader

Manager ?;_-_:,.'.. o 4| Manager

The BD WorklistManager application window opens at the Sign In view (see
Figure 7-1 on page 232). BD WorklistManager automatically starts
BD LoaderManager software, which checks to see if the Loader is connected.

The Loader Status window appears, displaying connectivity status and also whether
the Loader is controlled manually or by the computer.

Loader Status
Loader Activity: Ready
Tube #:
Rack 1D:
Loader Status: Manually controlled
( Maintenance )
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TIP BD LoaderManager software can also be started independently of
BD WorklistManager software. Refer to the BD FACS Loader Reference Manual for
details.

Sign In View

Figure 7-1 BD WorklistManager software Sign In view

M WorklistManager File Edit Help

e
[ ¢ | & | & | [

Sign In Set Up FACSComp Worklist Summary

Message: Welcome to WorklistManager software for the Macintosh. Please sig

Operator: | STUDEMT

Institution:

Lab Director:

1 Type your name in the Operator field.

Only the operator field is required.
2 (Optional) Fill in the Institution and Lab Director fields.
3 Click Accept or press Return.

The application window advances to the Set Up view.
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Set Up View

1 Make the following selections in the Set Up view. Change the locations for the
Worklist Summary Report, Data Files, the BD Multiset Laboratory, Physician, and
Summary Reports, and Export Files to your student folder.

— File Name Prefix — Automatic Saving Options
() sample Name () Case Number Assay Type: | MultSET |4
Eﬁj SampleiD O Date=DOMMYY E Data Files: { Location...
( Custom Prefix OS X:BD Files:MultiSET Files:080503:
— Summary Report Sample Label # Laboratory Report: ” Location...
£ Sample Name 0S5 X:BD Files:MultiSET Files:080503:
@ sample ID # Physician Report: Location... )
: Case Number 0S X:BD Files:MultiSET Files:080503:
_ Worklist ™ summary Report: { Location... }
@Summaw Report: { Location... ) 0OS X:BD Files:Multi...0503:080503.5um
0S X:BD Files:Workli._.0503:080503.5um ¥ Use Date Generated File Name
_ Template [} Export Files: £Elo
# schedule Template: Location... 0OS X:BD Files:Multi...80503:080
0S X:BD Applicatio...er:MultiSET.WM.sch ¥ Use Date Generated File Name

e  When the File Name Prefix—Sample ID radio button is selected, file name
prefixes for FCS data files, Laboratory Report files, and Physician Report files are
based on Sample ID entries in the Worklist view. You must enter a Sample ID for
each worklist entry.

e A sample ID appears for each entry on the Summary Report when the Summary
Report Sample Label—Sample ID checkbox is selected.

®  When the Worklist—Summary Report checkbox is selected, a Worklist Summary
Report file is automatically saved. The current file path is displayed. The default
location is a dated folder (DDMMYY) in the BD Files/WorklistManager Files
folder.

e  When Automatic Saving Options—Assay Type is set to MultiSET, the Automatic
Saving Options for BD Multiset software are displayed.

When an Automatic Saving Options checkbox is selected, the corresponding file
is automatically saved. The current file path appears below each file type. The
default location for each file type is a dated folder (DDMMYY) in the BD Files/
MultiSET Files folder.

2 Click Assay Settings to display the Assay Settings dialog.
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Assay Settings

In the Assay Settings dialog, you link instrument settings to panels and specify mix and

printing settings.

1 Click the MultiSET icon.

The BD Multiset software panels are listed under the Panel column. The instrument
settings saved in the BD Files/Instrument Settings Files folder are listed under the
Instrument Settings column.

2 Link the Calib File.LNW instrument settings file with the 4C TNBK + TruC panel.

3 Specify Mix Settings for the 4C TNBK + TruC panel as shown in the following figure.

Assay Settings
& Panel Instrument Settings
: 3 Color TENK + TruC @ No File
CELLQuest
_ 4 Color TENK @ No File
W 4 Color TENK + TruC & Ng File
P 24lrgl,r3;md3|.'4|r45 ........................................ m
&- FEY Y am— | Calib File LW MultTest.opt F ............................. 1
__ 7 ——— v
HLA-B27

Mix Settings (per assay, only):

Acquisition Start Delay: 3 sec._@_
™ start-of-rack Mix: 10 sec._@_
™ Interim Mix: 1 sec._@_

() Before each tube
() After every 2 tube

@ Every 5 min. |#
[ Default Settings |

{ cancel ) ( Save )

4 Click Save.

A dialog appears.

New Assay Settings have been written to the CELLQuest
Experiment Documents and Panel Reagent Files. When
moving the Worklist document to another computer,
please copy the Experiment documents, Instrument
Settings files, and Panel Reagent files as well.

5 Click OK.
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Saving a Worklist

Before entering sample information, save the BD WorklistManager worklist as a template
that you can use to acquire data on a daily basis.

1 Select File > Save.
2 Save the worklist as WM_MS_Worklist Template in your student folder.
TIP  Make the worklist template a locked stationery pad.
Entering Sample Information in the Worklist View
1 Click the Accept button in the Set Up view.
The application window advances to the FACSComp view.
2 Click Skip FACSComp.

The application window advances to the Worklist view. The status icons located to
the left of the entry numbers indicate that no sample information has been entered.

0 4 210108.wrk
o S E
e | &
Sign In Set Up FACSComp ‘Worklist Summary
Message: Enter the sample information, assign racks, then click the Run Tests
button.

Sample Name| Sample ID | CaseNum . | Location | Assay | Panel Name | instruments.. | Param #1 | Param #2 | Param #3
® 1 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC: HLymph Abs. Lymph
e 2 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC: HLymph Abs. Lymph I
e 3 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
e 2 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
® s Unassign... | MultiSET | 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
® 5 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC: HLymph Abs. Lymph
e 7 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
e 8 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
® 9 Unassign... | MultiSET | 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
® 10 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC: HLymph Abs. Lymph
e Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
® 1z Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
® 13 Unassign... | MultiSET | 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
® 14 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC: HLymph Abs. Lymph
® 15 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
® 15 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC ! %Lymph Abs. Lymph
® 17 Unassign... | MultiSET 4 Color TBNK + TruC | MultiTEST.opt | WBC ! HLymph Abs. Lymph P

P— —) alr v

- (" Fixed Assay/Panel ) Sort by Assay SPA Info (" Release Rack... \ As;m_u Rack Run Tests -
4

3 Specify Sample ID, Assay, and Panel Name for entry 1 as shown in the following
figure.

sample Mame| Sample ID | CaseNum...

Location | Assay | Panel Name | Instrument 5... |
{JKs123 '

Unassign...  MultiSET |4 Color TENK + TruC ; MultiTEST.opt

The Instrument Settings reflects the settings linked to the selected panel. The status
icon for entry 1 changes to a rack icon.

4 Click Assign Rack to display the Assign Racks dialog.
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Assigning a Rack ID

1 Verify that your sample is highlighted in the Sample list, and select the Rack ID that
you are using for the sample.

Assign Racks

Assign Rack ID

Sample Rack ID
KS123 None

[ Print All Racks

i
Tube# Reagent . PrintRack
1.CD3/CD8/CD45/C...
2.CD3/CD16+56/CD...
[ Cancel
oK

When a sample is highlighted in the Sample list, the dialog displays the reagent
combination assigned to each tube in the panel, and indicates the position of the
sample tubes in the rack sequence.

TIP  All panel tubes in a given entry must reside on the same rack.

2 Click the Print Rack button to print the Rack Manifest, then click OK.

The Rack Manifest contains the sample information, reagent names, and tube
locations as well as an overview of the rack with the entry numbers for each sample.

The location for entry 1 in the Worklist view is now displayed and the status icon for
entry 1 has changed to a document icon indicating that the entry is ready to be run.

A Select Save As in the following instruction to avoid overwriting your
BD WorklistManager software worklist template.

3 Select File > Save As.

4  Save the worklist as Sample Worklist in your student folder.
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Loading the Rack

1
2

Gently vortex all sample tubes.

Load the rack.

* Load the sample tubes according to the printed Rack Manifest.

¢ Load a tube containing 3 mL of a 10% bleach solution in rack position 39.
¢ Load a tube containing 3 mL of DI water in rack position 40.

Place the rack on the Loader.

Close the Loader drawer completely, and place the cover on the Loader.

The rack initializes.

Optimizing Settings

IMPORTANT  To optimize settings, you must pause the first tube during the 5-second
countdown before acquisition begins. Be prepared to click Pause on the Acquisition view
button panel soon after clicking Run Tests in the Worklist view.

1
2

(=) BN ¥ ; B ~ N ¥V )

Place the cytometer in RUN mode and set the flow rate to HI.
Click Run Tests in the Worklist view.

The application window advances to the Acquisition view.
Click Pause before the 5-second countdown completes.

Select Cytometer > Det/Amps to display the Det/Amps window.
Select Cytometer > Threshold to display the Threshold window.

Adjust the SSC PMT voltage, if
needed, so that there is a clear gap
between the lymphocyte population
and the bottom of the FL3 vs SSC plot
as shown in the figure.

Adjust the FL3 threshold, if needed, so
that the majority of the debris is
removed. A small debris cluster must
remain for the automatic gating to
function properly.

debris
cluster

gap below
lymphocytes
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Running the Remaining Samples

1 Click Acquire to start acquisition for the first tube.

All tubes in the worklist entries are run, followed by a long clean.
2 When the cleaning cycle is complete, select File > Print to print the Summary Report.
3 Remove the Loader cover, pull the Loader drawer out, and remove the rack.

4 Install a tube containing no more than 1 mL of DI water on the SIP and place the
support arm underneath the tube.

5 Place the cytometer in STNDBY mode.

Reviewing the Summary Report

A Summary Report is displayed in the Summary view.

The Summary Report lists all sample and reagent information, the rack location, the data
files saved, and the status of the run. If an error occurred during the run, an error message
appears on the Summary Report. Refer to the BD FACS Loader User’s Guide for assistance
in troubleshooting errors.

The report is automatically saved as specified at the Set Up view. You can print the
Summary Report by selecting File > Print.
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Sorting

After completing this chapter, you will be able to:

Describe the BD FACSCalibur sorting mechanism.

Choose an appropriate sort mode.
Perform a sort.
Measure sort purity.

Maintain the sort lines.

Chapter 8: Sorting

239



& BD

Sorting with the
BD FACSCalibur

_ & BD
BD FACSCalibur

Sorting Mechanism

<l <l

N — aicher tube — IR
[ | e
:;

N

- luu_..u_-u — r-._i._.

Capture Non-Capture

240  BD FACSCalibur Operator Course Workbook 23-10509-00 Rev. A



& BD
Sorting Modes

Single Cell Exclusion Recovery
() >Sort () >Sort () >Sort
Qs |8 Drosm 181>

No Sort No Sort Sort
O O O
o= (8] |8
No Sort Sort Sort
) @ )
. Sort
. targetcell K >
O non-target cell .

& BD
Sort Rate in Single Cell Mode

1000

300 = maximum sort rate
in single cell mode

%Target
Population

Sort Rate (cells/sec)

100 I I l...Illii;lll[l ' .‘II'I;ZH;DD
Event Rate (cells/sec)

Chapter 8: Sorting 241



Sorting Overview

BD FACSCalibur cell sorting applications depend on real-time sort gate analysis to identify
and track target cells as they pass through the flow cell. The application determines sections
of the flow stream, called sort envelopes, that contain at least one target cell and satisfy the
sort mode contents criteria.

The sorting mechanism moves a catcher tube into position in the sample stream with the
precise timing needed to capture only the contents of selected sort envelopes. Captured
target cells are transported to collection station tubes.

Catcher Tube Waiting Catcher Tube In Sample Stream

sorted
cells

[~ catcher
tube

sheath

sheath
While waiting to capture a sort envelope, the catcher tube sits in the sheath flow and

continues to collect sheath. This dilutes the sort sample. To concentrate the sorted cells,
collection tubes are centrifuged after sorting.

Performance Measures

You might want to optimize one or more the following sorting performance measures:

e Sort Rate—target cells collected per second.

e Sort Purity—target cells collected per collected cells.

* Recovery Rate—target cells collected per sample target cells.

® Target Count Accuracy—target cells collected compared to the number requested.
You cannot effectively optimize all performance measures at once. For example, improving

both recovery rate and sort rate is likely to lower sort purity. You can choose what to
optimize by specifying a sort mode and by controlling the event rate.
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Sort Modes

A sort envelope must contain at least one target population cell to be considered for
collection. Additional criteria are specified by the sort mode.

Sort Mode Contents Criteria When to Use

Single Cell The sort envelope contains a single * To obtain high sort purity
target cell and no additional cells.

¢ To optimize the accuracy of the

() > Sort sorted target cell count

1%

No Sort
O
o

No Sort
@

Exclusion The sort envelope contains a target ¢ To obtain high sort purity
cell and no non-target cells.

¢ To obtain a better recovery rate

> Sort than single cell mode

> No Sort
> Sort

009 OO0

Recovery The sort envelope contains a target ¢ To obtain a high sort recovery rate
cell and may also contain additional
cells. Also, if a target cell is located
> sort immediately following the selected

sort envelope, the catcher tube stays
in the flow stream long enough to
capture it as well.

Sort

Sort

o o |e0/C0 @
NN Y
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Event Rate

The acquisition event rate has a significant effect on sorting performance measures. When
sorting, the BD FACSCalibur flow rate should always be set to LO. However, you can still
achieve a desired event rate by controlling the sample concentration.

Reducing Event Coincidence

At higher event rates, it is more likely that a sort envelope with a target cell will also contain
another cell. This is called coincidence. By diluting the sample, you can lower the event rate
and reduce coincidence. When coincidence is reduced, there is almost always improvement
in the sort rate and recovery rate for single cell mode, and the sort purity for recovery mode.

When the %target population is low, reducing high coincidence levels will improve the sort
rate and recovery rate for exclusion mode. Coincidence levels have negligible effect on
recovery rate in recovery mode, and on sort purity in single cell and exclusion sort modes.

Effect on Sort Rate Sort Rate in Single Cell Mode

10003 300 = maximum sort rate

in single cell mode

At lower event rates, there is little coincidence, and
so increasing the event rate will improve the sort
rate in all sort modes. However, in single cell and
exclusion modes, increased coincidence at higher
event rates will eventually cancel out this
improvement, and the sort rate will drop again.

ShTarget
Population

'

2 1 aauul

> 50%

=
=

5%

//i:\.

”{u'm o 'Hllfmo
Event Rate (cells/sec)

(=]

2 1 ol

Sort rate performance is easiest to characterize in
single cell mode. The figure shows the relationship
between sort rate, event rate, and the percentage of
target population in the sample. Sort rate is
optimized at an event rate of about 2000 cells per
second. At LO flow rate, 2000 cells per second is
achieved at a cell concentration of 107 cells per mL.

L pannl

Sort Rate (cells/sec)

=
=

Catcher Tube Movement

To prevent overheating, the catcher tube is not allowed to capture more than 150 sort
envelopes in any half second. Therefore, the sort rate for single cell mode has a maximum
value of 300 cells per second. In exclusion and recovery modes, sort rate can exceed 300
cells per second because multiple target cells can be collected from each sort envelope.

In recovery mode, as the event rate increases, sort rate continues to improve, but sort purity
declines. When the %target population is high, the recovery rate will eventually decline
because the catcher tube movement will reach its limit, and target cells will pass through in
envelopes that cannot be collected.
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Collection Station 1 2 3

At the collection station, sorted cells are deposited into
50-mL collection tubes. Up to three collection tubes can be
installed in the three collection ports. The sorting system
detects how many collection tubes are installed and fills .
tubes starting at the left (tube 1). With the flow rate set to
LO, it takes about 9 minutes to fill a collection tube with
40 to 45 mL of fluid.

If all installed collection tubes fill before any of the end
sorting criteria has been met, sorting continues but the
sorted sample is sent to waste. To continue sorting after the
collection tubes are filled, pause the acquisition, replace
one or more collection tubes with new tubes, then restart or
resume.

Preparing Collection Tubes

A Recovery and viability of sorted cells will be reduced if the collection tubes are not
coated.

Coat collection tubes with a bovine serum albumin (BSA) solution to help maintain
cell integrity and increase cell yield during centrifugation.

The BSA should be filtered through a 0.45-um filter before use. Coat the collection tubes
with 4% BSA in 1X PBS.

1 Fill one to three S0-mL conical tubes with a 4% BSA (in 1X PBS + 0.1% NaNj3).
Store remaining BSA at 2° to 8°C.
2 Place the tubes on ice or in the refrigerator for at least 1 hour.

3 Pour the BSA solution from the tubes into a bulk container or into other conical
tubes.

4 The BSA solution may be recycled for 1 month.

Sorting Viable Cells

A Using commercial sheath fluid for sorting cells can affect cell viability.

When sorting viable cells, use sterile, filtered (0.22 mm), phosphate-buffered saline
(PBS, pH 7.2-7.4) as sheath fluid.
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Sorting With BD CellQuest Pro Software

This section describes BD CellQuest Pro software sorting features.

Sort Setup Setsemn
Sort Gate: | No Gate f :]

Sort Count: 0

Sort Mode: ' Exclusion  |% ]

Select Acquire > Sort Setup to display the Sort Setup dialog,
where you can specify the following options:

e Sort Gate—the sort gate defines the target population. Aborted Cells: | No List |3
Click the menu control to select the sort gate from the = 8
current list of gates. If No Gate is selected, acquisition Cancel o

is performed without sorting.

® Sort Count—the number of target cells to be sorted. Specify zero for continuous
sorting.

® Sort Mode—Click the menu control to select the sort mode. See Sort Modes on
page 243 for a description of sort modes and how to decide which one to use.

® Aborted Cells—Click the menu control to select List or No List. When List is
specified, the data from aborted cells is acquired. Aborted cells are cells that cannot be
reliably measured for sorting. The most common cause of an aborted cell is a cell that
follows too closely in time behind another cell.

Sort Counters

Select Cytometer > Sort Counters to display the Sort Counters o o
window. There are eight different values that can be displayed Threshold Rate %) 0
(all rates are given in events per second): “Sort Rate B

® Threshold Rate or Threshold Total—the event rate or the
total number of events triggering the threshold detector, including aborted events.

¢ Auxiliary Rate or Auxiliary Total—the event rate or the total number of events that
the cytometer is processing, including aborted events.

¢ Sort Rate or Sort Total—the event rate or the total number of events that are sorted
target cells.

e Abort Rate or Abort Total—the event rate or the total number of events that are
aborted events.

Select from threshold and auxiliary values in the top counter, auxiliary and sort values in
the middle counter, and sort and abort values in the bottom counter.
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Ending a Sort

The following options are available for specifying the end of a sort:

¢ Clicking Pause and then Abort (Acquisition Control window) will end a sort.

¢  When NOT acquiring data (Set Up checkbox selected) and a Sort Count > 0 is
specified in the Sort Setup dialog, sorting ends when the count is reached.

¢  When acquiring data, the sort can be ended based on time by specifying a large Event
Count so that the specified Time will expire before the Event Count is reached.

The following table describes additional options when acquiring data (with the Set Up
checkbox cleared).

Sort Setup
selection

Acquisition & Storage
selection

Outcome

Sort Count =0

Event Count or Time
specified in Collection
Criteria field

Sort and acquisition end when Event Count or
Time is reached, whichever comes first.

Sort Count > 0

Event Count or Time
specified in Collection
Criteria field

Sort and acquisition end when Sort Count, Event
Count, or Time is reached, whichever comes
first.
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Sorting Practice

Sorting cells on a flow cytometer is a multistep process. The following figure outlines the
main steps involved. This module includes instructions for system start up, optimizing
instrument settings, sorting, and acquiring and analyzing pre- and post-sort data.

Start Up Perform Optimize Acquire Analyze Shut Down
System QC Settings Data Data System
Set Up Sort
and Sort

IMPORTANT  BD Calibrite beads are used with this exercise. A similar procedure can be
used with other sample types including peripheral blood samples, bone marrow, cell lines,
and mouse cells. When using cells, replace the sheath with sterile PBS, and coat the
collection tubes with BSA.

Collection Station Ports

In this exercise, only the first collection port will be used. Refer to the BD FACSCalibur
Flow Cytometer Reference Manual for instructions for using multiple ports.

Materials

The following BD Calibrite bead tubes will be provided by your instructor for these
exercises:

e Unlabeled beads

e Mixed beads (FITC beads, PE beads, and Unlabeled beads)
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Starting Up the System

Perform system startup as described in System Startup on page 33.

IMPORTANT  The sort samples provided are beads, so no change to the sheath is needed.
When cells are used, replace the sheath with sterile PBS.

Purging the Sort Lines

Purge the sort lines to check that they are unblocked before sorting.

1

6

Install a tube of DI water on the SIP.

TIP  When sorting viable cells, use a tube of sterile
PBS water to check the lines.

Place the cytometer in RUN mode.

Install a 50-mL tube in the first (leftmost) collection
port.

Press the sort-line purge button.

After the sort-line purge button is pressed, the valve remains open for approximately
30 seconds. Verify that liquid drips from the collection port into the 50-mL tube.

Continue to press the sort-line purge button every 30 seconds until 5 to 10 mL of fluid
has been collected.

TIP  When using multiple ports, repeat steps 3 to 5 with each additional port.

Place the cytometer in STNDBY mode.

Performing QC

Follow the procedure in Performing QC and Instrument Setup on page 71.
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Optimizing Settings

In this section, you will optimize instrument settings for your target cells. If needed, review
Optimizing Cytometer Settings on page 103 for detailed instructions on optimization tasks.

1
2

Start BD CellQuest Pro software.
Select Acquire > Connect to Cytometer.

Open the 4-Color Beads Experiment document that you created and saved during the
BD CellQuest Pro Workflow exercise.

Load the 4-Color Beads Settings instrument settings that you saved after optimization
in the BD CellQuest Pro Workflow exercise. If the 4-Color Beads Settings instrument
settings file is unavailable, use the Calib file settings.

NOTE The sorting experiment uses just two colors with the FL1 and FL2 detectors.

Therefore, only the FL1 and FL2 detectors voltages are adjusted, and only the FL2 —

%FL1 and FL1 -%FL2 compensation settings are optimized.

Install the Unlabeled beads tube on the SIP.

Set the flow rate to MED to conserve sample, and place the cytometer in RUN mode.
Optimize the following settings:

a  Adjust the FSC amp gain and SSC detector voltage.

b  Adjust the FSC threshold setting.

¢ Gate (G1=R1) on the population of interest (singlet beads).

d  Adjust the FL1 and FL2 detector voltages.

Install the Mixed beads tube on the SIP and optimize the FL2 -%FL1 and FL1 -
%FL2 compensation settings.

The FL2 -%FL1 and FL1 -%FL2 compensation settings can be adjusted from the
Mixed beads tube, because it does not contain a double-positive population.

Save a new instrument settings file named 2-Color Sort Settings.
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Creating a Sort Gate

Create a logical gate for FITC* singlet beads.

1 With the Mixed beads tube still on the SIP, draw a rectangular region (R2)
encompassing the FITC* cell population in the FL1 vs FL2 plot.

1] 200 400 ann 1000
:

2 Click Pause, followed by Abort.
3 Select Gates > Gate List to display the Gate List window.

4 Change the definition for G3 to R1 AND R2, and press Return.

ece Gate List

Window: untitled

f_ Set All to Default \

Multi
Hilite color Color Label Definition

¢+ 0 ¥ [l ©@ [R1
& ; 4 D G2 RZ :
e ] M D G3 RL and RZ
«a ] M [ R4
¢t 0 M B & RS
¢ ¥ W G R6

e 'Y
s+ O MO &7 R7 3
s 0 ™M [ G RS =

5 Close the Gate List window.
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Collecting a Pre-Sort Data File

You will collect a data file from your sample before sorting. This file will be used later to
help determine the purity of the sorted sample.

1 In the Acquisition Browser, specify settings to save a 10,000 event data file named
Pre-Sort in your student folder.

2 Clear the Setup checkbox in the Acquisition Control window.

3 With the mixed beads tube still on the SIP, set the flow rate to HI and acquire the data
file.

4 Place a tube of DI water on the SIP.

5 Place the cytometer in STNDBY mode.

Preparing the Sort Setup and Sort Counters

1 Select Acquire > Sort Setup.
The Sort Setup dialog appears.

2 Make the following selections in the Sort Setup dialog.

Sort Setup

Sort Gate: | G3 =Rl a... I:]

Sort Count: 0

Sort Mode:  Exclusion v

Aborted Cells: ' No List i

’_' Cancel \ (‘ 0K 3

3 Click OK.
4  Select Cytometer > Sort Counters to display the Sort Counters window.

5 Select Threshold Rate, Sort Total, and Abort Rate in the Sort Counters dialog.

(o] Sort Counters

Threshold Rate  [#]0
" Sort Total B
" Abort Rate L
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Sorting the Target Cells

1
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Select the Setup checkbox in the Acquisition Control window.

When the Setup box is selected, cells are sorted continuously without saving data to a

file.
Install a 50-mL conical tube in the first (leftmost) collection port.

IMPORTANT  Since cells are not used in this exercise, a non-coated collection tube can
be used. When cells are used, coat the collection tubes with BSA.

If you Pause and then Resume or Restart during a sort, sorting collection will start
again at time zero in the first (leftmost) collection port, and the tube may overflow.

If you need to Pause, replace full and partially full collection tubes before clicking
Resume or Restart.

Place the cytometer in RUN mode and set the flow rate to LO.

Install the Mixed beads tube onto the SIP.

Click Acquire in the Acquisition Control window.

When the collection tube is nearly full, end the sort by clicking Pause and then Abort.
Remove the Mixed beads tube and place a tube of DI water on the SIP.

Place the cytometer in STNDBY mode.

Concentrating the Sample

The instructor will perform this procedure while you continue with Cleaning the Sort Lines

on page 254.
1 Remove the collection tube from the collection station and cap it.
2 Spin the tube at 300 x g for 5 minutes.
3 Aspirate the supernatant without disturbing the pellet.
4 Vortex the pellet and resuspend it with 0.5 mL of PBS.
5 Transfer the suspension to a 12 x 75-mm BD Falcon™ test tube.
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Cleaning the Sort Lines

After sorting is completed, clean the sort lines using the syringe provided.
This is done to prevents saline deposits from accumulating in the line.

IMPORTANT ~ When sorting biohazardous material, perform the cleaning
procedure described with a 10% bleach solution, followed by twice the luer
volume of DI water. fitting

Preparing the Syringe

1 Disconnect the tubing from the syringe by twisting the luer fitting
counterclockwise.

2 Fill the syringe with DI water.

Place the syringe nozzle in a container filled with DI water and
slowly pull out the plunger until the syringe is full.

3 Bleed any air out of the syringe by holding it luer-end up and gently ——
pushing in the plunger.

4 Reconnect the tubing to the syringe by turning the fitting clockwise.

5 If necessary, bleed any air out of the tubing by pressing the tip of the quick-disconnect
against the side of a beaker while gently pushing on the syringe plunger.

6 Disconnect the upper tubing of the sheath filter
from the SALINE FILTER port by squeezing the | R
metal clip on the quick-disconnect and pulling the o
connector from the fitting.

7 Connect the tubing from the syringe to the
SALINE FILTER port.

Push firmly until you hear a click.

Performing the Clean 8

1 Place a tube of DI water on the SIP.

2 Set the flow rate to HI and place the cytometer in
RUN mode.

3 Install a SO-mL tube in the first (leftmost) collection port.

4  Press the sort-line purge button.
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5

Slowly and firmly apply pressure to the syringe plunger. Continue to depress the
plunger until approximately 10 mL of fluid has been dispensed from the syringe and
delivered to the collection tube.

TIP  After the sort-line purge button is pressed, the valve remains open for
approximately 30 seconds. Continue pressing the purge button, as needed, and

depressing the plunger until approximately 10 mL of fluid have been collected.

TIP  When using multiple ports, repeat steps 3 to 5 with each additional port.

Collecting a Post-Sort Data File

1
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10
11
12

Remove the syringe and reconnect the sheath filter tubing to the SALINE FILTER
port.

Select Acquire > Sort Setup.

Click the Sort Gate menu control and select No Gate.

Click OK.

Place the cytometer in STNDBY mode.

Place a tube containing no more than 1 mL of DI water on the SIP.
Set the flow rate to HI and place the cytometer in RUN mode.

Before collecting the post-sort data file, run DI water for 3 minutes. This will
eliminate carryover from the pre-sort sample tube.

In the Acquisition Browser, specify settings to save a 1000 event data file named
Post-Sort in your student folder.

Place the sorted sample tube on the SIP, and acquire the data file.
Place the cytometer in STNDBY mode.

Place a tube containing no more than 1 mL of DI water on the SIP.
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Verifying Sort Purity

Verify that the sort purity is greater than 95%.
1 If needed, change the FSC vs SSC and FL1 vs FL2 plots to Analysis plots.
2 Verify that both plots display ungated post-sort data.
3 Display Gate Statistics for either plot.

The %Total for G3 is the sort purity.

200 4010 00 1000

Gate Statistics.

File: sont2 Log Data Units: Linear Values
Sample I Fatient 1D

Tube: Untitled Fanat Uniilad Acquisition Tube List
Acquisition Date: 08-May-08 Gata: Mo Gate

Gated Events: B70 Total Events: 870

X Parameter: FL1-H (Log) ¥ Paramater: FL2-H (Log)

Gate Evenls % Gated % Total

G1 824 9915 9915
Gz 809 9784 9704
G3 785 9723 9723

4 Display the pre-sort data in both plots and compare the %Total for G3.

BD FACSCalibur Operator Course Workbook 23-10509-00 Rev. A



Sorting Tips

This section lists useful tips you should consider to obtain the best sorting performance
from your BD FACSCalibur system.

Testing Sorting Performance

To ensure optimal performance of the instrument, periodically check the sort purity
performance. Use the procedure in Sorting Practice on page 248 to test sorting
performance. A sort purity of greater than 95% indicates that the instrument is performing
well and that good sample handling techniques are being used.

Sheath Fluid

Verify that the sheath tank cap is properly tightened before sorting. A poorly
tightened sheath tank cap could alter the flow rate, which could compromise the
timing of the catcher tube movements.

After tightening the sheath tank cap, listen for a hissing noise. Loosen and retighten
the cap if this occurs. If the hissing continues, it indicates there is a small hole in either
the cap or the tank and one or both need to be replaced.

Verify that the sheath tank is sufficiently full before beginning a sort to avoid having
to refill during a sort.

Cell Recovery and Viability

Store tubes of sorted cells on ice if they cannot be centrifuged immediately after
collection.

If viability is a concern, centrifuge cells immediately after collection and place
concentrated cells on ice in a protein-supplemented medium.

Viability may be improved if 5 mL of chilled medium with 20% serum is placed in
each BSA-coated collection tube prior to sorting.

Ensure that the last sorted cells are recovered from the sort lines.

Remove the sort tube, install a tube of PBS on the SIP, and continue sorting for 20
seconds.

Recovered cells will have a large amount of BSA present. If your application
(example, Western blot analysis) requires low levels of extraneous protein, resuspend
the cells in a small volume (about 1 mL) of PBS after centrifuging, transfer to a clean
tube, add PBS to wash, and centrifuge again.
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Aseptic Sorting

If you need to perform an aseptic sort, refer to the BD FACSCalibur Flow Cytometer
Reference Manual section on Aseptic Sorting for detailed instructions.

Low Target Cell Count

When starting with a low sample target cell count, both purity and recovery can be
optimized by using an event rate of 1000 events per second or lower in single cell mode.

Threshold

If the threshold level is too low, the instrument will detect debris, and the coincidence
of debris with your target cell could prevent the cell from being sorted.

If the threshold level is too high, events that do not trigger the system cannot be
excluded by the sort logic. For example, if red cells and platelets are in your sample
and must be rejected from the sorted fraction, the scatter threshold level must be low
enough to allow them to be detected.

Long Sorts

A\

Vortex your sample occasionally during long sorts to avoid sample settling.

If you Pause and then Resume or Restart during a sort, sorting collection will begin
again starting in the first (leftmost) collection port, and the collection tube may
overflow.

If you need to Pause, replace full and partially full collection tubes before clicking
Resume or Restart.

Sample settling is most often noticed as a decrease in the event rate during the sort. If
the sample is removed from the sample injection port for vortexing, stop acquisition
and sorting by clicking Pause in the Acquisition Control window or in the Browser. To
avoid sorting cells while the sample tube is pressurizing, wait a few seconds after
replacing the tube before clicking Restart or Resume. If you wish to continue a sort
that has been paused without restarting the counters, click Resume rather than
Restart.

Reset the Collection Station to tube 1 after tube 3 is full.
After all three tubes have been filled, install three new tubes in the collection station.

Select Pause, then Restart or Resume. The counters are not reset if you select Resume,
but are reset to 0 if you select Restart.
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Eliminating Clogs

Check your sort lines if the sorted sample does not reach the collection station.

Small salt crystals may form in the sort line or in the collection station port lines. They can
usually be loosened by gently massaging the tubing. If not, use the clog removal method
described in BD FACSCalibur Flow Cytometer Reference Manual, or the alternate method
specified here.

Testing the Sort Line

Check the main sort line.

1
2
3

Install a tube of DI water on the SIP.
Place the cytometer in RUN mode and set the flow rate to HI.

Open the top of the instrument and disconnect the sort line that leads down into the
valve block on the collection station.

IMPORTANT Do not disconnect the tubing from the catcher tube. It is very hard to
reconnect and may result in a service call.

If sheath fluid comes out of this line when it is disconnected, there is no clog in this
line. Reconnect the line and proceed to the second test.

If sheath fluid does not come out, this line is clogged. Examine the line for visible
particles (probably salt crystals). Gentle pressure on the outside of the line at the point
of the clog sometimes dislodges it.

Testing the Collection Station Port Lines

Check the individual collection station port lines leading from the valve block to the
collection tubes.

1

2
3
4
5

Disconnect the line to port 1 at the valve end.

Attach an 18-gauge luer stub to a 10-mL syringe filled with DI water.

Fit the needle stub into the end of the tubing.

Apply pressure on the syringe barrel, forcing water into the tubing and out port 1.
Repeat steps 1 to 4 on the remaining two port lines.

Reconnect all the tubing and purge the lines as described in Purging the Sort Lines on
page 249.
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Sorting Review

1 Name the three sort modes.

2 If you want to optimize both sort purity AND recovery rate, which sort mode would
you use?

3 If you wanted to ensure that you collected the maximum possible percentage of a
target cell population, what sort mode would you use?

4  Why should you precoat collection tubes with BSA?

5 What can you do to increase the event rate?
a  Change to a higher flow rate.
b  Concentrate your sample.
¢ Add sterile PBS to your sample.
d None of the above.

6 Name three ways to end a sort.

7 When sorting viable cells, use for sheath fluid.
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BD FACS Loader Option

After completing this chapter you will be able to:
¢ Identify the major components of the Loader hardware.

¢ Operate the BD FACS Loader using BD WorklistManager and
BD LoaderManager software.

e Perform Loader troubleshooting and diagnostics.

e Perform proper cleaning procedures for the Loader.
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tube lifter
rack spindle
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BD FACS Loader
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alignment hole

& BD

BD FACS Loader Components

spindle hole

rack handle

LED display

RACK advance key—
press to advance the
rack to the right

(if at position 01, will
move to position 40)

RACK advance key—
press to advance the
rack to the left

(if at position 01, will
move to position 02)

BD FACS

% BD

Loader Components

|

y,

SCSl cable

LIFTER key—press to
raise or lower a tube

= |
. . |

*‘

LFIER v T MIXING key—press and

release for low-energy mix;
press for 3 sec. and release
for high-energy mix
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Cytometer + Loader + Software

BD WorklistManager
software

—>

Acquisition software:
BD CellQuest Pro
or BD Multiset

™~

& BD

I

BD LoaderManager
software

BD FACS Loader

BD FACSCalibur
Flow
Cytometer

e

Prepare an

Acquisition Document

Specify stopping criteria in Acquisition & Storage

window.

Select or create a panel.

Load Tubes from Panel in Acquisition Browser.

Save document in BD Applications/WorklistManager

Folder/CellQuest Experiment Folder.

& BD
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& BD

Optimize Instrument Settings

Save instrument settings in
BD Files/Instrument Settings File

% BD

Link Panel with
Instrument Settings

Start WorklistManager.
In the Set Up View, click Assay Settings.

Link each BD CellQuest panel with
Instrument Settings.

Specify Mix Setting.
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Starting Up the Loader and Using It in Manual Mode

In this exercise you will start up the Loader and operate it using the remote keypad control.

Starting Up the Loader

1 Perform the procedure in System Startup on page 33.

2 Verify that the Loader rack and cover are not on the Loader, and then turn on the
Loader power from the Loader keypad control.

3 Remove the DI water tube from the Sample Injection Port (SIP) by holding the bottom

of the test tube and swinging the Droplet Containment Module (DCM) arm to the
left.

Installing the Rack and Loader Cover

1 Place a rack on the Loader with tubes in positions 1 and 2—each tube containing
about 1 mL of DI water.

To install a rack, position the hole in the rack handle over the center spindle of the
Loader drawer and rotate the rack until the alignment guide pin fits into the small
alignment hole at the top of the rack.

2 DPush the Loader drawer completely in.

3 Place the Loader cover on the Loader drawer.

The Loader cycles and the Loader keypad displays Tube 01.

4  Place the cytometer in RUN mode.

Using the Loader Keypad Control

1 On the Loader keypad, press the MIXING key for approximately 3 seconds, then
release to activate the high-energy mix.

2 After the mix completes, press the LIFTER key to raise the tube in rack position 1
onto the SIP.

When the tube has pressurized, the RUN button indicator light turns green. The lifter
remains in the up position.

266  BD FACSCalibur Operator Course Workbook 23-10509-00 Rev. A



TIP  If the tube does not pressurize, the run button remains orange, a message flashes
on the keypad, an alarm beeps, and the lifter returns to the down position. To stop the
alarm, verify that the lifter is completely down and then remove and replace the
Loader cover. If pressurization problems persist, refer to the troubleshooting section
in the BD FACS Loader User’s Guide.

3 After the RUN button turns green, press the LIFTER key to lower the tube.

4  Press the rack advance key (J()]) to index the rack to position 2.

The Loader keypad displays Tube 02.
5 Press the LIFTER key to raise the tube in rack position 2 onto the SIP.

6 After the RUN button turns green, press the LIFTER key to lower the tube.

7 Use the RACK back key ( ()] to index the rack to position 1.

Removing the Loader Cover and Rack

1 Remove the Loader cover.
2 Remove the Loader rack.

To remove a rack from the Loader, slide the Loader cover forward and pull the
Loader drawer out. Place your thumb on the center spindle that protrudes through
the top of the rack handle. Press down with your thumb while gently pulling up on
the handle with two fingers, as illustrated in the following figure.

3 Place a tube containing no more than 1 mL of DI water on the SIP, with the support
arm underneath.

4  Place the cytometer in STNDBY mode.
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Using BD CellQuest Pro Software with the Loader

Acquisition of data using the Loader is a multistep process. The following figure outlines
the main steps involved. This section will focus on optimization of instrument settings, data
acquisition, and shutdown.

Start Up Perform Optimize Acquire Analyze Shut Down
System QC Settings Data Data System

In this exercise, you will do the following.
e DPrepare a BD CellQuest Pro Experiment document
e Optimize instrument settings
¢ Specify conditions for data acquisition and storage

* Acquire data

Before You Begin
Before beginning the exercises in this section, perform the procedures in:
e System Startup on page 33

® Performing QC and Instrument Setup on page 71

Preparing a BD CellQuest Pro Experiment Document

When using BD CellQuest Pro software with the Loader, a BD CellQuest Pro Experiment
document is used to specify information needed by BD WorklistManager software.

In this section, you will modify your 4-color Beads Experiment document for use with
BD WorklistManager software.

1 Using the Finder, navigate to your 4-color Beads Experiment document and open it in
BD CellQuest Pro software.

2 Format all dot plots to be Acq —> Analysis plots.
a Select all the plots in the document.
b Select Windows > Show Inspector.

¢ In the Inspector, click the Plot Type menu control and select Acq -> Analysis.
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3 Select Windows > Show Browser.

4  Verify that the 4-color Bead panel that you specified in Creating a Reagent Panel on
page 117 is loaded in the Browser’s acquisition tube list.

5 Select Acquire > Acquisition & Storage.
The Acquisition & Storage dialog appears.

6 Specify settings as shown in the following figure.
Acquisition & Storage

Data Acquisition Cate: _
== ’ I Accept '%i svens:
FACSCalibur ‘

Collection Criteria:
["Event Count or Time H

7~ N\ -
Acquisition will stop when ( 10000 )of l'G1=R1 |%levents are counted

N ]
OR after: seconds, Time Resolution: | 10 ms B:

Storage Gate:

Data file will contain: | All B: events.

Resolution: ( Cancel )
p ile
| 1024 I%] ( Parameters Saved... ) Data File

With these settings, acquisition will end when 10,000 events in G1 are counted, or
after 420 seconds, whichever comes first.

NOTE For walkaway operation, if you select Event Count only, or enter a time limit
of more than 10 minutes, BD WorklistManager software will time out if the specified
number of events is not collected before 10 minutes. Data is not saved when a time
out occurs, and you might not have enough sample left to run the assay.

7 Save the Experiment document for use with the Loader.

a Select File > Save Document As.

b Navigate to the BD Applications/WorklistManager Folder/CellQuest Experiments
Folder.

¢ Name the document Loader 4-color Beads.
d Click Save.

BD CellQuest Pro Experiment documents must be saved in the CellQuest
Experiments Folder if they are to be used for acquisition and analysis with the Loader.
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Optimizing Instrument Settings

In this exercise, you will optimize instrument settings in BD CellQuest Pro software.

Start Up Perform Optimize Acquire Analyze Shut Down
System QC Settings Data Data System

1 Verify that the Loader 4-color Beads Experiment document is still open.
Select Acquire > Connect to Cytometer (36-B).

Open the Detectors/Amps, Threshold, Compensation, and Status windows.

H W N

Use the Loader in manual mode (see Starting Up the Loader and Using It in Manual
Mode on page 266) with the unlabeled, FITC, PE, PerCP, and APC control tubes to
perform the standard optimization sequence (Optimizing Cytometer Settings on
page 103):

e Adjust the FSC amp gain and the SSC detector voltage.

e Adjust the FSC threshold setting.

e  Gate on the population of interest.

e Adjust FL1, FL2, FL3, and FL4 detector voltages.

e Adjust fluorescence compensation.

5 Save the optimized instrument settings.

a Select Cytometer > Instrument Settings.

b Click Save in the Instrument Settings window.

¢ Navigate to the BD Files/Instrument Settings Files folder and name the file 4-color
Loader Settings.

d Click Save.
e Click Done to close the Instrument Settings window.

6 Quit BD CellQuest Pro software.
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Acquiring Data

In this exercise, you will enter information in BD WorklistManager software and acquire

data.
Start Up Perform Optimize Acquire Analyze Shut Down
System QC Settings Data Data System

Entering Information in BD WorklistManager Software

IMPORTANT  BD WorklistManager software software will not start if other BD
applications are already running. In addition, while BD WorklistManager software
software is running, other BD applications should not be started independently.

1 Verify that all BD applications are closed by looking at the icons of BD applications
on the Dock. Open application icons have a Mac OS dependent marking.

2 Start BD WorklistManager software software by clicking its icon on the Dock.

Worklist —\-. - “—— Loader
Manager | il St = Manager

The BD WorklistManager application window opens at the Sign In view (see
Figure 9-1 on page 272). BD WorklistManager software automatically starts
BD LoaderManager software, which checks to see if the Loader is connected.

The Loader Status window appears, displaying connectivity status and also whether
the Loader is controlled manually or by the computer.

Loader Status
Loader Activity: Ready
Tube #:
Rack 1D:
Loader Status: Manually controlled
( Maintenance )

TIP  BD LoaderManager software can also be started independently of
BD WorklistManager software software. Refer to the BD FACS Loader Reference
Manual for details.
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Sign In View

Figure 9-1 BD WorklistManager software Sign In view

WorklistManager File Edit Help

: (3 untitled
[N o | & | ¥

Sign In Set Up FACSComp Worklist Summary

lessage: Welcome to WorklistManager software for the Macintosh. Please sign
i d click the A b

Operator: | STUDENT

Institution:

Lab Director:

1 Type your name in the Operator field.

Only the operator field is required.
2 (Optional) Fill in the Institution and Lab Director fields.
3 Click Accept or press Return.

The application window advances to the Set Up view.
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Set Up View

1 Make the following selections in the Set Up view. Change the Locations for the
Worklist Summary Report, Data Files, and Export Files to your student folder.

— File Name Prefix — Automatic Saving Options
() sample Name () Case Mumber Assay Type: | CELLQuest &
= Sample ID O Date - DDMMYY
= ample woaae ¥ Data Files: (_Location... )
(_ Custom Prefix Mac OS X:BD Appli...o Folder:Data files:
— Summary Report Sample Label — __ Laboratory Report: Location...

() sample Name

* sample ID

— | Physician Report Location...
C- Case Mumber
_ Worklist __ Summary Report: Location...
& Summary Report: { Location... )
Mac OS X:BD Files:W...0403:150403.sum — Use Date Generated File Name
_ Template = Export Files: { Location... )
"~ | schedule Template Location... Mac OS X:BD Appli...Folder:Export files:
| Use Date Generated File Name

Assay Settings.. . [} Accept )

When the File Name Prefix—Sample ID radio button is selected, file name
prefixes for FCS data files are based on Sample ID entries in the Worklist view.
You must enter a Sample ID for each worklist entry.

A sample ID appears for each entry on the Summary Report when the Summary
Report Sample Label—Sample ID checkbox is selected.

When the Worklist—Summary Report checkbox is selected, a Worklist Summary
Report file is automatically saved. The current file path is displayed. The default
location is a dated folder (DDMMYY), in the BD Files/WorklistManager Files
folder.

When Automatic Saving Options—Assay Type is set to CELLQuest, the
Automatic Saving Options for BD CellQuest Pro assays are displayed.

When an Automatic Saving Options checkbox is selected, the corresponding file
is automatically saved. The current file path appears below each file type. The
default location for each file type is a dated folder (DDMMYY) in the BD Files/
CellQuest Pro Folder.

2 Click Assay Settings to display the Assay Settings dialog.
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Assay Settings

In the Assay Settings dialog, you link instrument settings to panels and specify mix and
printing settings.

1 Click the CELLQuest icon.

Only panels in BD CellQuest Pro Experiment documents saved in

BD Applications/WorklistManager Folder/CellQuest Experiment Folder are listed
under the Panel column. The instrument settings saved in BD Files/Instrument Settings
Files are listed under the Instrument Settings column.

2 Link the 4-color Loader Settings instrument settings file with the 4-color Beads panel
in the Loader 4-color Beads Experiment document.

3 Specify Mix Settings for the 4-color Beads panel as shown in the following figure.

panel name Experiment document name

Assay Settihgs
Y ri
: E . \ Panel / Mo File
° 4—‘cnlnr Beads : Lmdér BRI o  4-color Loader Settings

CELLQuest i Fi
Q Loader Test : Loader Test L

] 3 Calib File.LNW
W IMK. Lymph : Simple experimen. E No File [ 4

MultiSET
@
€ =] 14| .
HLA-827 Mix Settings (per panel):
Acquisition Start Delay: 3 sec.@
E Start-of-rack Mix: 10 sec.@
Elnterim Mix: 1 sec.@

() Before each tube
() After every 4 tubes@

@ Every s min. [8]

[ Default Settings )

E Print CELLQuest Plots

{ cancel \ ( Save )

4  Verify that the Print CELLQuest Plots checkbox is selected.

When the Print CellQuest Plots checkbox is selected, a copy of the BD CellQuest Pro
document will print after each tube in a panel is acquired.

NOTE  Settings specified in the BD WorklistManager Page Setup and Print dialogs
apply only to the Summary Report and Rack Manifest printouts.
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5 Click Save.

A dialog appears.

New Assay Settings have been written to the CELLQuest
Experiment Documents and Panel Reagent Files. When
moving the Worklist document to another computer,
please copy the Experiment documents, Instrument
Settings files, and Panel Reagent files as well.

6 Click OK.
Saving a Worklist

Before entering sample information, save the BD WorklistManager worklist as a template
that you can use to acquire data on a daily basis.

1 Select File > Save As.
2 Save the worklist as WM_CQ_WorklistTemplate in your student folder.

TIP  Make the worklist template a stationery pad.
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Entering Sample Information in the Worklist View

In this section you will make entries for three samples.

1

Click the Accept button in the Set Up view.
The application window advances to the FACSComp view.

Click Skip FACSComp.

The application window advances to the Worklist view. The status icons located to
the left of the entry numbers indicate that no sample information has been entered.

(3 . cQ vorkisTenpiote

2 R T
& | B
Sign In Set Up FACSComp | Worklist | Summary
lessage: Enter the sample information, assign racks, then click the Run Tests
button.
Location | Assay Panel Name Instrument s... Param #1 aram
e 1 Unassign. WEBC slymph
e 2 Unassign... WBC silymph
e 3 Unassign... WEBC silymph
® 4 Unassign... WBC silymph
® s Unassign. WBC silymph
® 5 Unassign... WBC silymph
e 7 Unassign... WEBC silymph
e a Unassign... WBC silymph
e a Unassign. WBC silymph
e w0 Unassign... WBC silymph
e Unassign... WEBC silymph
ez Unassign... WBC silymph
ez Unassign. WBC silymph
@14 Unassign... WBC silymph
@15 Unassign... WEBC silymph
e 6 Unassign... WBC silymph
®17 Unassign. WBC silymph
=

L - - -
- { Fixed Assay/Panel ) ( Sort by Assay SPA Info ( Release Rack... ) ( Assign Rack.. ) ( Run Tests -

Specify Sample ID, Assay, and Panel Name for three entries as shown in the following
figure.

Sample Name | Sample ID |Case Number| Location | Assay | Panel Name | Instrument Settings |
1 ' ZCooooL Unassigned CELLQuest ; 4-color Beads : Loader 4-Color Beads | 4-color Loader Settings
z ZC00002 Unassigned | CELLQuest | 4-color Beads : Loader 4-Color Beads | 4-color Loader Settings
3 ZC00003 Unassigned CELLQuest | 4-color Beads : Loader 4-Color Beads | 4-coler Loader Settings

Instrument Settings indicates the settings linked to the selected panel. The status icons
for entries 1 through 3 change to rack icons.

Click Assign Rack to display the Assign Racks dialog.
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Assigning a Rack ID

1 Verify that your sample is highlighted in the Sample list, and select the Rack ID that
you are using for the sample.

Assign Racks

Assign Rack ID

Sample Rack ID

ZC00001 None eak
ZC00002 None Break
ZC00003 None —

_ Print All Racks |
 Print Rack )

Tube# Reagent | Print Rack

1.Mixed Beads

[ Cancel )

OK

When a sample is highlighted in the Sample List, the dialog displays the tube number
and the tube name (label) assigned in the panel, and indicates the position of the
sample tube in the rack.

NOTE All panel tubes in a given entry must reside on one rack.

2 Click the Print Rack button to print the Rack Manifest, and then click OK.

The Rack Manifest contains the sample information, reagent names, and tube
locations as well as an overview of the rack with the entry numbers for each sample.

The Locations for entries 1 through 3 are now displayed in the Worklist view, and
their status icons have changed to document icons indicating that the entries are ready
to be run.

A Select Save As in the following instruction to avoid overwriting your
BD WorklistManager software worklist template.

3 Select File > Save As.

4 Save the worklist as Sample Worklist in your student folder.
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Running Samples

1 Gently vortex all sample tubes.

2 Load the rack.
® Load the sample tubes according to the printed Rack Manifest.
* Load a tube containing 3 mL of a 10% bleach solution in rack position 39.
* Load a tube containing 3 mL of DI water in rack position 40.

3 Place the rack on the Loader.

4 Close the Loader drawer completely, and place the cover on the Loader.
The rack initializes.

5 Place the cytometer in RUN mode and set the flow rate to HI.

6 Click the Run Tests button in the Worklist view.
The samples are run and the cleaning cycle is performed.

7 Remove the Loader cover, pull the Loader drawer out, and remove the rack.

8 Place a tube containing no more than 1 mL of DI water on the SIP and place the
support arm underneath the tube.

9 Place the cytometer in STNDBY mode.

Reviewing the Summary Report

A Summary Report is displayed in the Summary view.

The Summary Report lists all sample and reagent information, the rack location, the data
files saved, and the status of the run. If an error occurred during the run, an error message
appears on the Summary Report. Refer to the BD FACS Loader User’s Guide for assistance

in troubleshooting errors.

The report is automatically saved as specified at the Set Up view. You can print the
Summary Report by selecting File > Print.

1 When you have finished reviewing the report, quit BD WorklistManager software.
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Cleaning

This section describes how to perform a Long Clean using BD LoaderManager software,
and how to shut down the Loader. A Long Clean runs bleach and DI water through the
cytometer for approximately 12 minutes, and is performed automatically at the end of each
Worklist run. Run a Long Clean manually if you stop a Worklist before it is complete, or for
additional, optional cleaning.

1  Quit BD WorklistManager software, if it is open.

2 Start BD LoaderManager software by clicking its icon on the Dock.

Worklist — - ‘+~— Loader

Manager 1'{'-\g g Manage
R il

The Loader Status window appears.

Loader Status
Loader Activity: Ready
Tube #: ==
Rack 1D:
Loader Status: Manually controlled
(" Maintenance )

3 Click the Maintenance button.

The Maintenance and Diagnostics dialog appears.

Maintenance and Diagnostics

_TestoOptions
@ Long Clean
T SEEET——

= Error Log... |
) Short Clean — i,

= T ——
(_ Check Lifter Parameters f Done \
-

() single Commands

() set Lifter Parameters

4 Verify that the Long Clean option is selected and click Run.

A message appears, prompting you to install bleach and rinse tubes.
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5 Load a rack with cleaning tubes.
* Load a tube containing 3 mL of a 10% bleach solution in rack position 39.
* Load a tube containing 3 mL of DI water in rack position 40.
6 Place the rack on the Loader.
7 Close the Loader drawer completely, and place the cover on the Loader.
The rack initializes.
8 Click Run.
A cleaning status dialog appears.
9 When the cleaning cycle is complete, remove the Loader cover and rack.
10 Install a tube containing no more than 1 mL of DI water on the SIP.
11 Place the cytometer in STNDBY mode.
12  Quit BD LoaderManager software.

13 Close the Loader drawer. Leave the rack out and the cover off.
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Using BD WorklistManager Software Help

When you need assistance with BD WorklistManager software, use the Help viewer to
quickly locate the information.

1 Select Help > BD WorklistManager Help.

806 BD WorklistManager Help =
@ ﬂ Q ) | il Help Center
Back Help Center Ask a Question = AirPort Help

i AppleScript Help

@ BD CellQuest Pro Help
1 BD FACSComp Help
W BD MultiSET Help

& BD WorklistManager
[ DVD Player Help

ﬁ iMovie Help

J'_J iTunes Help
Welcome ¥ Mac Help

Q) QuickTime Player Help

Enter search terms in the Ask a Question box in the toolbar. For
example, search for: instrument settings.

Table of Contents

]1»(

[ == =] Jaln

The fastest way to search for help is to use the Ask a Question feature. You can also
search by looking through the table of contents or index.

2 Enter rack ID in the Ask a Question field, and press Return.

A list of topics appears in the lower portion of the Help view. Double-click a topic to
display that section of Help.

906 Search Results
@ ﬂ Q,rack ID ) | Yl Help Center
Back Help Center Ask a Question = :I rPIor; HEIDH |
. “ AppleScript Help
36 topics found
- - @ BD CellQuest Pro Help
Ti “Relevance v | Locat
onle e _qcation El BD FACSComp Help
Rack W S BD WorklistManager Help 0 B ED MuRISET Hel
uite
Assigning Racks Jm % BD WorklistManager Help P

& BD WorklistManager

BD WorklistManager Help [1 DVD Player Help

Setting Up the Loader iy

Loader Preferences T BD WorklistManager Help € iMovie Hel
Replacement Parts i BD WorklistManager Help JJ iTunes He\z
d iTu
X Mac Help

Cleaning the Tube Lifter i BD WarklistManager Help |,
Loader Shutdown i BD WorklistManager Help

() QuickTime Player Help

Loader Components T & BD WorklistManager Help
&

3  When you are finished, close the Help viewer by clicking the red button in the upper-
left corner of the viewer.
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Loader Review

1  Where must BD CellQuest Pro Experiment documents be saved to be used with
BD WorklistManager software?

2 Where must optimized instrument settings be saved to be used with
BD WorklistManager software?

3 Why should Event Count or Time be specified as the Acquisition Criteria in a
BD CellQuest Pro Experiment document to be used with BD WorklistManager
software?

4  The Rack Manifest includes:
a  Sample information and tube locations for a rack.
b A summary of the analysis results for all tubes in a rack.
¢ Certification of rack manufacturing integrity.
d All of the above.

e None of the above.
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2 Describe the proper way to interrupt a Loader run.

3 Describe the procedure for cleaning the Loader lifter.

4  Where is the Loader error log file located?

Refer to the BD FACS Loader User’s Guide for additional information about
rerunning samples and interrupting the Loader during a run.
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10

BD High Throughput Sampler Option

After completing this module, you will be able to use the BD High Throughput Sampler
(HTS) to:

Prepare BD CellQuest Pro Experiment documents for acquisition and analysis with
BD PlateManager software.

Set up a plate protocol in BD PlateManager software.
Acquire and analyze samples using BD PlateManager software.
Export an analysis results file.

Perform daily cleaning with BD PlateManager software.

For Research Use Only. Not for use in diagnostic or therapeutic procedures.

Chapter 10: BD High Throughput Sampler Option 285



Introduction

286

This chapter provides step-by-step instructions for performing a basic run using the
BD High Throughput Sampler (HTS).

Acquisition and analysis of data using the HTS is a multistep process.

Start Up ) Perform | Specify | Optimize ) Acquire > Analyze ) Shut Down
System QC Protocol Settings Data Data System
Materials

BD Calibrite beads will be used in the exercises in this chapter to demonstrate the data
acquisition process. These same steps can be used for the immunophenotyping of many cell
types including peripheral blood samples, bone marrow, cell lines, and mouse cells.

BD FACS Sheath Solution with Surfactant

To prevent bubble formation in the flow cell, use only BD FACS sheath solution with
surfactant when acquiring samples with the HTS. Note that this sheath solution is intended
for research use only, and should be used only with the HTS option. It should not be used
for sorting or in vitro diagnostic (IVD) applications.
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Preparing BD CellQuest Pro Experiment Documents

BD PlateManager software works in tandem with BD CellQuest Pro software for data

acquisition and analysis. Before acquiring samples

with the HTS, you will prepare

BD CellQuest Pro acquisition and analysis documents to be used with BD PlateManager.
You will not need to prepare new Experiment documents for every run. The documents you
create can be reused with multiple BD PlateManager protocols.

TIP

It is possible to use the same Experiment document for both acquisition and analysis.

Make all plots acquisition-to-analysis and ensure that the necessary statistics windows are

visible in the document.

Preparing an Acquisition Document

In this section, you will modify the Standard Acq Experiment document for use with
BD PlateManager software. The Standard Acq document is an Experiment document
containing four plots and statistics views. The document is a stationery pad.

1 Using the Finder, navigate to the Standard Acq document and double-click to open it

in BD CellQuest Pro software.

000 Open
(<[] (zE[=]m)] [ a sample Files 4 (Q search
¥ DEVICES

|| Lighthouse G5 BDPAC Startup Ch L5

= FACStationG5 o CellQuest Pro Folder » ]

= pata & ClinApps Info Folder |

# FACSComp Folder ! [

by & HLA-B27 Folder |5
¥ PLACES 1= LoaderManager Folder ' 2

4 Desktop ® MultiSET Folder L ___uisition -

icati a ’ Standard Ac
-& Application PlateManager Folder q Name standard Acg
& BD Applications & WorklistM...ger Folder ¢ k Size 28 KB

|&3 BD Files
£} students

[ torial.001 b1

o f Kind experiment : 4

I document I

Enable: | All Available

Cancel (" Open

)

2  Select Acquire > Acquisition & Storage.

The Acquisition & Storage dialog appears.
3 Click the Collection Criteria menu control and select Event Count.
4 Type 10,000 for the event count

Collection Criteria:

" Event Count

3!

Acquisition will stop when 10000 of ' All e
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5 Click OK to close the Acquisition & Storage dialog.

TIP  To ensure that the event count can be reached, you will need to specify a sample
volume (in BD PlateManager software) and use a sample concentration that are

sufficient.

6 Select File > Save Document As.

7 Name the document PM_CQ_Acquisition and save it in your student folder.

8 Select File > Close Document.

Preparing an Analysis Document

In this section, you will create an analysis document for use with BD PlateManager
software. When complete, your analysis document should look like the one in the following

figure.

File: Gate: G1
X Parameter: pd (Linear)

Marker Events % Geted Mean =
= T = = =
FITC positive [

File:
X Parameter: p4 [Linear)

Gate: G1

Marker Events % Geted Mean

cv

Al a
PE positive [

1 Select File > New Document.

A blank Experiment document opens.

2 Create the following Analysis plots:

e plvsp2dot plot
® p3 histogram

®  p4 histogram
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3 Create a rectangular region (R1) in the center of the p1 vs p2 dot plot.
Make the region large enough to encompass the singlet bead population.
4 Create a histogram marker (M1) on the p3 histogram
5 Rename this marker FITC-positive.
a Select the M1 marker.
b Select Gates > Marker List.
¢ Change the M1 label to FITC-positive.

6 Create a histogram marker (M1) in the p4 histogram. Rename this marker
PE-positive.

7 For each histogram:
a  Use the Inspector to gate on G1=R1.
b Select Stats > Histogram Stats to display histogram statistics.
8 Edit the histogram statistics views:
a Command (38)+click to select both histogram statistics views.
b Select Stats > Edit Histogram Stats to obtain the Edit Histogram Statistics dialog.

¢ Make selections in the Edit Histogram Statistics dialog so that your statistics
views show the same information as in the figure on page 288.

9 Select File > Save Document As.
10 Name the document PM_CQ_Analysis and save it in your student folder.

11 Select CellQuest Pro > Quit CellQuest Pro.
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System Startup

290

Start Up I ) Perform | Specify | Optimize ) Acquire > Analyze ) Shut Down
System QC Protocol Settings Data Data System

BD FACS Sheath Solution with Surfactant

To prevent bubble formation in the flow cell, use only BD FACS sheath solution with
surfactant when acquiring samples with the HTS.

Startup Procedure
For BD FACSFlow Supply System users:

1 Check the sheath and waste cubitainers to ensure that the sheath is not empty and the
waste is not full.

2 Turn on the power to the BD FACSFlow Supply System.
If you are not using the BD FACSFlow Supply System, perform the startup procedure in

System Startup on page 33. You will be loading tubes manually in the next section, so leave
the HTS unit powered off for now.
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Instrument QC

System

Protocol Settings Data Data System

StartUp | o I Perform I > Specify > Optimize p| Acquire | o Analyze ; Shut Down
QC

You will use BD FACSComp software to perform instrument QC and to generate an
instrument settings file. The cytometer should be in tube-based acquisition mode in order to
use BD FACSComp software. If the cytometer is already in tube-acquisition mode, skip
ahead to Performing QC on page 292.

Setting Up for Tube-Based Acquisition

To switch to tube-based acquisition mode:

V.

A

Remove the HTS sample coupler.
Remove the sample injection tube (SIT) protector and install the DCM sleeve.

Place the acquisition control switch in tube-based acquisition mode.

Any instrument surface or material that comes in contact with biological specimens
can transmit potentially fatal disease. Use universal precautions when handling
instrument hardware. Wear suitable protective clothing and gloves.

Place the cytometer in STNDBY mode.

Remove the BD High Throughput Sampler safety cover.

The SIT can be bent and damaged when removing the
sample coupler and SIT protector. Be sure to slide these : .

parts STRAIGHT DOWN when removing them from the ret;lijr?:r ! SIT protector
SIT in steps 3 and 4.

coupler

1 / nut

fl sample
= coupler

Detach the sample coupler from the cytometer sample
injection tube (SIT).

a Loosen the coupler nut.

b  Once the coupler moves freely, gently pull straight
down on the coupler to remove it from the SIT.

Remove the SIT protector. Unscrew the tube retainer and slide the SIT protector
straight down. To avoid bending the SIT, do not slide the SIT protector at an angle.
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5

6

Performing QC

1

Reinstall the standard DCM sleeve.

a Transfer the o-ring and tube retainer from the
SIT protector to the DCM sleeve.

b Slide the sleeve straight up over the SIT. To o-ring
ensure that the sleeve seats properly, hold the
sleeve up while screwing the tube retainer onto

the SIP.

tube retainer

Install a tube of DI water on the SIP. Place the tube

support arm under the tube. DCM sleeve

{

Switch the acquisition control switch to tube-based \
acquisition mode. The acquisition control switch is
located on the BD FACSCalibur cytometer directly acquisition control switch

behind the HTS unit. Press the side of the switch

next to the U icon to select tube-based acquisition
mode.

Run the 4-color Lyse/Wash assay in BD FACSComp software as described in
Performing QC and Instrument Setup on page 71. Store the prepared BD Calibrite
bead tubes (labeled A and B) in the refrigerator for use later in this chapter.

At the completion of the run, an instrument settings file named Calib File is
automatically saved in the BD Files > Instrument Settings Files folder.

After the instrument QC run is complete, install a tube containing no more than 1 mL
of deionized (DI) water on the sample injection port (SIP) and place the cytometer in
STNDBY mode.

Preparing an Instrument Settings File

In this section, you will duplicate and rename the Calib File instrument settings file so it can
be modified by BD PlateManager software.

1

Use the Finder to navigate to BD Files folder > Instrument Settings Files folder and
select Calib File.

Select File > Duplicate.
A new file, Calib File copy, appears in the file listing.

Change the name of the Calib File copy file to PM_CQ_Settings.
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Specifying a Protocol

In this section, you will use BD PlateManager software to specify an experiment protocol
including the plate layout, well type (setup, standard, or sample), data file prefixes, sample
volume, mixing volume, acquisition document, and instrument settings file.

Perform

QC

Start Up
System

Specify
Protocol

r,

Settings

Optimize

Analyze
Data

Acquire
Data

Shut Down
System

Specifying a Plate Layout

1 Start BD PlateManager software by clicking its icon on the Dock.

The main application window appears with the Layout view selected.

BD PlateManager software is organized into four workflow views: Layout, Setup,
Acquire, and Analyze. You can navigate to a view by clicking its view button near the

top of the window.

The keyword view selector can be used to change the display of the Layout view. For
this exercise, keep its value set to Sampler Parameters.
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2 Click the Mode menu control and select Standard.

e In Standard mode, the BD High Throughput Sampler can transfer 2-200 pL per
well.

e In High Throughput mode, the BD High Throughput Sampler can transfer 2-10
pL per well.

TIP  Setup standard wells are always acquired in the standard fluidic mode to allow
for sufficient acquisition time. If you select the high throughput mode for the plate,
acquisition in the Setup view will default to standard mode.

For more information about throughput modes, refer to the BD High Throughput
Sampler User’s Guide.

3 Click the Plate menu control and select BD 353910 — 96 U.

Items in the Plate menu are part numbers with descriptions that correspond to BD
Discovery Labware multiwell plates.

IMPORTANT The HTS unit is compatible only with standard depth 96- and 384-well
microtiter plates. Refer to the BD High Throughput Sampler User’s Guide for a list of
compatible plates.

Specifying Settings for the Setup Standard Wells

TIP  When specifying parameters for specific wells, ensure that the wells remain selected.

1 Select wells A1 through A4 by dragging the mouse over the well icons in the plate
layout section.

2 Select the Setup Standard checkbox.

ESetup Standard
"I sample

Wells A1 through A4 will be used to optimize settings.

TIP Designate several wells as setup standard wells to ensure that you do not run out
of sample during setup.

The setup standard wells are labeled with a letter indicating their order of acquisition.

1 2 3 4

s (ANBICID)

Since data files will not be saved for the setup standard wells, leave the Data File

Prefix fields blank.
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3 Specify the Acquisition Document for the setup standard wells.
a Click the icon in the Acquisition Document field.
b Navigate to your student folder and open PM_CQ_Acquisition.

Since data files will not be saved for the setup standard wells, leave the Analysis
Document field blank.

4  Specify the Instrument Settings file for the setup standard wells.
a Click the icon in the Instrument Settings field.
b Navigate to BD Files > Instrument Settings Files and open PM_CQ_Settings.
5 Verify that the default values are specified for Sample Volume, Sample Rate, Mixing

Volume, Mixing Speed, Probe Wash Volume, Number of Mixes, FL1, FL2, FL3, and
FL4, as shown in the following figure.
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Specifying Settings for the Sample Wells

1

Select wells B1 through B4 and C1 through C4 by dragging the mouse over the well
icons in the plate layout section.

Select the Sample checkbox to designate the selected wells as samples.

" Setup Standard
ESample

The sample wells are numbered indicating their order of acquisition.
1 2 3 4
»(a)(B)(c)(D)
(D))
40/0/0)

Specify Data File Prefixes for the sample wells.

You can specify up to three different prefixes. In this exercise, date and sample name
are used as prefixes.

a Type the current date in yymmdd format in the Data File Prefix Part #1 field.

b Type Beads in the Data File Prefix Part #2 field.

Data File Prefix Part #1 052704 g]
Data File Prefix Part #2  Beads g]

BD PlateManager software adds a file name suffix to indicate the well location. For
example, a data file generated from well B1 in this exercise would be named
052704BeadsB01.a. The .a extension indicates the first acquisition of the well. If the
same well is reacquired, it is named 052704BeadsB01.b.

Specify the acquisition document for the sample wells.

e Click the Acquisition Document menu control and select PM_CQ_Acquisition.

Data File Prefix Part #3

Acquisition Document |K‘] || v

Specify the Analysis Document for the sample wells.
a Click the icon in the Analysis Document field.

b Navigate to your student folder and open PM_CQ_Analysis.
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6 Specify the Instrument Settings file for the sample wells.

¢ Click the Instrument Settings menu control and select PM_CQ_Settings.

7 Specify settings for the Sample Volume, Sample Rate, and the Mixing Volume.

e Type 100.0 in the Sample Volume (pL) field.

The sample volume range in the Standard fluidic mode is 2-200 L.

¢  Click the Sample Rate (uL) menu control and select 1.0.

The sample rate range is 0.5-3.0 pL/second.

e Type 100.0 in the Mixing Volume (uL) field.

The mixing volume specifies the volume of sample that will be aspirated and

dispensed back into the well during a mix. This volume should be set at 50-60%
of the total well volume.

8 Verify that the default values are specified for Mixing Speed, Probe Wash Volume,

Number of Mixes, FL1, FL2, FL3, and FL4, as shown in the following figure.

Refer to the BD High Throughput Sampler User’s Guide for more information about

these parameters.
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Optimizing Instrument Settings

In this exercise, you will prepare the multiwell plate, set up the instrument for plate-based
acquisition, and optimize the instrument settings for beads.

Start Up ) Perform | Specify | Optimize Acquire > Analyze ) Shut Down
System QC Protocol Settings Data Data System

Preparing the Multiwell Plate

TIP  As an aid in preparing the multiwell plate, you can print out the plate layout by
selecting the Layout view, and then selecting File > Print.

1 Retrieve your BD Calibrite bead tubes and gently vortex both tubes.

2 Add bead suspension to wells as specified in the following table. If you run out of
mixed bead, prepare another 1 mL of the mixed bead suspension.

Wells Amount From Tube

Al 200 pL A (unlabeled beads + APC beads)
A2-A4 200 pL B (mixed beads)

B1-B4 200 pL B (mixed beads)

C1-C4 200 pL B (mixed beads)

Setting Up for Plate-Based Acquisition

To switch to plate-based acquisition mode:
¢ Remove the DCM sleeve and install the SIT protector.
e Install the HTS sample coupler.

e DPlace the acquisition control switch in plate-based acquisition mode.

A & Any instrument surface or material that comes in contact with biological specimens
can transmit potentially fatal disease. Use universal precautions when handling
instrument hardware. Wear suitable protective clothing and gloves.

1 Place the cytometer in STNDBY mode.

2 Remove the BD High Throughput Sampler safety cover.
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3 Remove the tube of DI water from the SIP.

The SIT can be bent and damaged when removing
the DCM sleeve. Be sure to slide the DCM sleeve
STRAIGHT DOWN when removing it from the SIT.

4 Remove the DCM sleeve.

e Unscrew the tube retainer that holds the DCM
sleeve onto the sample injection port (SIP), and
carefully remove the sleeve.

TIP  Store the DCM sleeve near the flow cytometer
so that you can reinstall it when you need to switch
back to tube-based acquisition mode.

5 Install the SIT protector.

The SIT protector is a modified sleeve
that prevents the sample injection
tube from bending during installation SIT protector
of the sample coupler.

a Transfer the o-ring and tube retainer from the SIT
protector to the DCM sleeve.

b Slide the protector over the SIT, and push up on
the tube retainer until you can screw it onto the

SIP. Tighten the tube retainer.

6 Attach the sample coupler to the cytometer SIT.

& Make sure the coupler nut is loose before you install it.
The coupler should slide easily onto the SIP. Forcing the

coupler when the nut is too tight could bend the SIT.

7 Slide the sample coupler onto the SIP until it reaches a
hard stop. Make sure the sample coupler tubing is not
kinked or twisted. Hold the coupler with one hand
while you tighten the nut with the other hand.

There should be a gap between the tightening nut and
the bottom of the SIT protector. If you don’t see a gap,
unscrew the tube retainer, push the SIT protector all

the way up, and retighten the tube retainer.

Make sure the coupler is securely connected to the SIT.

8 Switch the acquisition control switch to plate-based

e 000
acquisition mode ($88).
000
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3 Place your plate on the plate holder.

Running the Standard Setup Wells

1 Turn on the HTS power switch.

The power switch is on the right side of the HTS unit.

power switch

2 Remove the safety cover from the HTS unit.

To prevent damage to the probe, always remove the multiwell plate cover before you
put a plate on the HTS plate holder.

Verify that the multiwell plate type matches
the type selected in the plate field of the
BD PlateManager software. Orient the
plate with well A1 on the back-right corner
of the stage.

b el A1

Replace the HTS safety cover.

Place the cytometer in RUN mode.

The flow rate selection on the cytometer is ignored when the cytometer is in plate-
based acquisition mode. The protocol settings determine the flow rate.

When the HTS unit is set up in a plate acquisition mode, and the RUN button is
pressed, the button will remain green, whether or not the system is pressurized.
Once BD CellQuest Pro software is started, BD PlateManager software displays the
instrument status in the status field in the Setup and the Acquire views.
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6 Display the Setup view in the BD PlateManager window.
7  Select the setup standard wells (A1-A4).

The acquisition document and instrument settings you selected for the setup standard
wells are displayed in the upper pane of the Setup view.

®00 W Example 10K 96U HT 1
[

Layout | Setup | Acquire  Analyze 1

T Load

Template:Example 10K 96U HT Acquisition Document  |&] PM_CQ_Acquisition | @ d(\]a =
I

Plate: BD 353910-96 U Instrument Settings [B PMm_ca_Setrings @ €

Cytometer

[E4 Setup Standard Not Ready

Legend 1 2 3 4 5 6 7 8 9 10 11 12

8 Prime the BD High Throughput Sampler system twice to eliminate any bubbles.
a Select Sampler > Prime.
The Sampler menu is inactive during the prime.
b When the menu item is available, prime again.
9 Click the Acquire button (NOT the Acquire view selector).
The Save PlateManager dialog for saving the BD PlateManager protocol appears.

A saved protocol file contains all the selections made thus far. A protocol file can be
opened at a later date to display the experiment setup and reanalyze data, if needed.

When a protocol is saved, BD PlateManager software creates a folder with the same
name as the protocol. The following files are saved in the new folder: FCS data files,
the protocol file, and copies of the acquisition document, analysis document, and
instrument settings file.
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10

1

12
13

14

Name the protocol HTS_Beads and save it in your student folder.

BD CellQuest Pro software is started and the PM_CQ_Acquisition document opens.
The following windows are displayed: Acquisition Control, Counters,
Detector/Amps, Threshold, Status, and Compensation.

BD CellQuest Pro software acquires the first setup standard well (A1).

Adjust the FSC and SSC settings to place the singlet beads on scale.

For this optimization, the singlet beads should be placed so that they will be
encompassed by the region R1 in the PM_CQ_Analysis document

Adjust the gate to encompass the singlet beads and the threshold, if needed.

When you have finished making adjustments, you can wait for the acquisition of well
A1 to complete, or you can manually advance to the next setup well. To manually
advance:

a Click the BD PlateManager icon on the Dock to make it the current application.
b Click Pause—wait for the system to pause.

¢ To resume acquisition for the next well, click Acquire.

After each well is acquired, a green dot appears in the well to indicate that the well
has been sampled.

TIP  To reacquire a well, select an acquired well with a green dot and then select the
Setup Standard checkbox. The well is assigned a letter indicating its acquisition order.

IMPORTANT Do not click Abort unless there is a problem with the loader during
acquisition. If you click Abort during well acquisition, the aspirated sample will go
straight to waste.

Use wells A2 to A4 to adjust compensation for the single-positive bead populations.

[@Xa)s) [&] PM_CQ_Acquisition

o 800 1000
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Saving Instrument Settings

After instrument settings are optimized, the changes should be saved to use during
acquisition of sample wells.

1 In BD CellQuest Pro software, click Pause and Abort in the Acquisition Control
dialog.

Select Cytometer > Instrument Settings.
The Instrument Settings dialog appears.

Click Save.

v & W N

Navigate to the HTS_Beads protocol folder in your student folder and overwrite the
PM_CQ_Settings file with the adjusted instrument settings.

6 If needed, complete acquisition by clicking Pause in BD PlateManager software.
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Acquiring Data

In this section, you will acquire data for the sample wells.

Start Up ) Perform I Specify I Optimize ) Acquire Analyze Shut Down
System QC Protocol Settings Data Data System

1 Display the Acquire view in the BD PlateManager window.

GIE)E)  HTS Tutorial

Layout = Setup | Acquire | Analyze |

Loader
Template: ———

Operator: —
Mode:  Standard B | Beacy el A0S
Institute:
Plate: BD 353910-96 U
Director: |
Comments: ST
Ready
Options
(I Print CellQuest Pro Reports k Acquire | Abort
| Export Statistics Plate 1D: Plate complete. Set cytometer to standby

Legend

2 Type your name in the Operator field.

The default value is the user name of the account logged into the computer.
3 (Optional) Type entries in the Institute and the Director fields.

Information in these fields defaults to the most recent entries.
4 (Optional) Enter an identifier in the Plate ID field.

In this field, you can enter a unique tracking ID for your plate.

5 Verify that the Print CellQuest Pro report and Export Statistics checkboxes are
cleared.

TIP  If the Print CellQuest Pro report function is selected in the Acquire view, a
BD CellQuest Pro document will be printed for each acquired well. This means if you
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acquire a full plate, at least 96 pages will be printed. When using Print CellQuest Pro
report or the Export Statistics during acquisition, ensure that the plots in the
acquisition document are Acq —> Analysis plots.

6 Verify that the multiwell plate is properly installed in the HTS unit and the safety
cover is on.

7 Click Acquire.

BD CellQuest Pro software launches and the acquisition document is displayed.
Acquisition for the first sample well begins.

TIP  The Acquisition Control is disabled in BD CellQuest Pro software. If you need
to pause the run, click the BD PlateManager icon on the Dock to make it the current
application, and click Pause in BD PlateManager software. When paused, acquisition
of the current well completes. Click Continue to resume the run at the next well, or
click Abort to stop the run.

To monitor the acquisition status of the wells, click the BD PlateManager software
icon in the dock to make it the current application. During acquisition, wells are
labeled according to their status:

Well Status

f/|nj\':; injecting

9/

I€ ) acquired
quire

\

@ failed

8 When acquisition of all the wells is complete, remove the plate from the HTS, and
place the cytometer in STNDBY mode.
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Analyzing Data

In this section, you will perform a batch analysis of the data files and view the results in a
color-coded display. You will also generate a summary table that contains the results for the
acquired wells. The summary table can be exported and viewed in third party spreadsheet
applications such as Microsoft Excel.

Start Up
System

Perform

QC

Specify
Protocol

Optimize
Settings

Acquire
Data

I

Analyze
Data

r,

Shut Down
System

Performing Batch Analysis of Data Files

1 Display the Analyze view in the BD PlateManager window.

All the acquired sample wells display green check marks. Below the analysis
document field, the software displays the number of wells that have been acquired.
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2 Select File > Save.

The updated protocol is saved in your student folder. The saved protocol includes
links to the data files for each well. As long as the data files remain in the protocol
folder, the protocol file can be reopened at a later date and the data reanalyzed.

3 Select the acquired sample wells.

23-10509-00 Rev. A

306  BD FACSCalibur Operator Course Workbook



4  Verify that the correct analysis document is specified in the Analysis Document field.
5 Click Analyze to begin the batch analysis.

The analysis document opens in BD CellQuest Pro software. All selected sample well
data files are analyzed.

Checking Analysis Results

1 Double-click the B1 well in the plate layout of the Analysis view in BD PlateManager
software.

BD CellQuest Pro software displays the data file for this well in the analysis
document.

2 Modify the gate region and the histogram markers, if needed.
TIP  When analyzing multiple data files containing similar populations, Snap-To

regions can be used to automate population analysis from file to file. See Using Snap-
To Regions on page 150.

ano 1000

10!

102
FL1-Height

File: 52704BeadsB01.a Gate: G1 File: 52704BeadsB01.a Gate: G1
X Parameter: FL1-Height (Log) X Parameter: FL2-Height (Log)
Marker Events % Geted Mean = Merker  Events % Gated Msan =
Al 8933 10000 282335 166.77 Al 8933 10000 456135 124.45
FITC positive 2597 26.15 1061.28 15.32 PE posifue 4062 40.89 1104.77 21.98

TIP  You can also change the statistic views or display new plots.
3 Select File > Save Document to save the modified analysis document.
4 Repeat steps 1 to 3 with several acquired sample wells.

5 When you are satisfied with your revised analysis document, repeat the batch
analysis.
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Displaying Color-Coded Results

With BD PlateManager software, you can display analysis results in a color-coded plate
view. You select the statistics to display and specify the color scheme. A legend to the left of
the plate view displays a key for the color-coded interval values.

In this section, you will specify to display the fluorescence means for the populations
defined by the FITC- and PE-positive markers in the analysis document.

1 Select all acquired sample wells in the plate layout.
2 Click the Primary Population menu control and select G1.

3 In the Subpopulation fields, select Histogram and FL1-Height(Log) FITC positive.

Primary Population: | G1 |5 ] Well

Subpopulation: ' Histogram 51| ¥ FL1-Height(Log) All

FL1-Height{Log) FITC positive
— . FL2-Height(Log) All
__lInclude in Summa [ >_Height(Log) PE positive

Statistic: ' Events

4 In the Statistic field, select X Mean.

The mean fluorescence intensity for the FITC-positive population is displayed in a
color-coded plate view. By default, the results are subdivided into 10 intervals.

5 Select the Include in Summary Table checkbox.

The results for the FITC-positive marker are added to the Export Summary Table.

Primary Population:  G1 |4 ]

Subpopulation: ' Histogram |:] | FL1-Height(... |:]

Statistic: ' X Mean = ]

glnclude in Summary Table
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6 In the Intervals field, select S.

The result range is redistributed into § intervals and the well results are updated.

Xe)G)  HTS Tutorial

"Layout  Setup  Acquire | Analy

1
J

Color Scheme Analysis Document k9 Beads Analysis 8
8 wells analyzed: Wed, Jul 21, 2004.
| Range
0.0 to 1000.0
Intervals: | 5 —_
E Primary F lati G1 m Well BO1
- ; - ; ; 1
o Subpopulation: | Histogram Hvi " FL1-Height(... H-i Data File 52704BeadsB01.a
Statistic: X Mean @ Result 1061.28

E Include in Summary Table

Legend 1 2 3 4 5 6 7

1055.11 to 1058.79 | |
1058.79 to 1062.47 A L] [ ]

7 Click well B1.

Information for well B1 is displayed in the

i ; Well
Well, Data File, and Results fields. : =
Data File 52704BeadsB01.a
Result ;
8 Check results for several other wells. - 195128

9 In the right Subpopulation field, select FL2-Height(Log) PE positive.
The mean fluorescence intensity for the PE-positive population is now displayed.

806 ™ HTS Tutorial

"Layout | Setup | Acquire | Analy,

1]
i

Color Scheme Analysis Document k& Beads Analysis 8
8 wells analyzed: Wed, Jul 21, 2004.
I Range
0.0 to 1000.0
Intervals: 5 ——
j Primary Population: | G1 E Well BO1
: ; i : J CEET TR pe—
Color: | Subpopulation: [Histogram %] | FL2-Height(... [%] Data File 52704BeadsB01.a
Statistic: X Mean B Result 1104.766880601719

™ Include in Summary Table

Legend

1099.24 10 1103.19
1103.18 10 1107.13 A

T OF
200"
000"
000"
000"
000’
000
000
000"

10 Select File > Print to print the current plate view and legend.
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Exporting a Summary Table

In this section, you will generate a summary table containing results for all the acquired
wells and view this file in Microsoft Excel software.

1 Select File > Export Summary Table.

The export summary table dialog appears with the X mean for the FITC- and PE-
positive markers already selected.

Export Summary Table

XMean | Hstogram FL2 Heigne(Log) PE postive [G1 Wel
X Mean | Hstogram FL1-+Height{Log) FITC postive | G1 Dats File Name

% Gated | Histogram FL1-Height(Log) All | G1
% Gated | Hstogram FL1-Height{Log) FITC positive | G1
% Gated | Histogram FL2-Height(Log) All | G1
% Gated | Hstogram FL2-Heght(Log) PE postive | G1
CV | Histogram FL1-Height{Log) All | G1
OV | Histogram FL1-Height{Log} FITC pesiive | 61
CV | Histogram FL2-Height{Lag) All | G1

_ | OV IHistogram FL2-HeightiLog}h PE positive 1G1
Events | Histogram FL1-Height{Log) All | 61
Events | Histogram FL1 Height(Log) FITC postive | G1
Events | Histogram FL2-Height{Log) All | G1
Events | Histogram FL2 Height{Log) PE posiive |61
Fle Name | Histagram FL1-Height{Lag) Al G1
Fie Name | Histogram FLI-HeightiLog) FITC poeitive | G
Fle Name | Histogram FL2-Height{Log) Al G1
Fie Name | Histogram FL2-Height{Log) FE positue 1G] |
Gate | Histogram FL1-Height(Log) All | G1 A
Gate | Hstogram FL1-Height{Log) FTC positve |61 |y

(Cancel ) (’ Close ) E-M

The right column in the dialog contains all the fields available for export. The left
column displays the fields selected for export.

2 Select additional file and statistics information to be exported to the summary table.
a In the right column, select Well and then click the plus sign (+).
b In the right column, select Data File Name and then click the plus sign (+).

Export Summary Table

% Mean| Histogram FL2 Heght{Log) PE postive | G1
XMean| Histogram FL1 HeightfLog) FITC posithe | 61 Data File Name
Wel % Gated | Histogram FL1-Height(Log} All | G1
Data File Name % Gated| Hitogram FLY-Heighé(Log) FITC positive | 61
% Gated | Histogram FL2-Height(Log) All | G1
% Gated | Hstogram FLZ Heghi(Log) PE pesitive |51
CV | Histogram FL1-Height(Log) All | 61
' loviHstogam iht{Log) FITC postive 1G1
©V | Histograr Height{Log) All | 61
) OV Histogram L2 Height{Log) FE positve |61
=J Events | Histogram FL1-Haight{Log) All | G1
Everns | Hstogram FL1 Heght{Log) AITC pestive |61
Events | Histogram FLZ-Height{Log) All| G1
Events | Histogram FL2-Height{Log) PE postive | G1
Fle Mame | Histogrem FLT -Height!Log) Al G1
Fle Name | Histogram FL1-Height{Log) FTC posive |G1
Fle Name | Histogrem FL2-Height{Log) Al G1
Fle Name | Histogram FL2 HeightlLog) FE pesithe 161 |
Gate | Histogram FL1-Height(Log) All| G 4
Gate | Histogram FL1-Height{Log) FTC posithe 1G] |y

(V Cance\;] K Close | (Export)

3 Click Export to generate the Export Summary Table.

4 Name the file Export_Table and save it in the HTS_Beads protocol folder.
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5 Select File > Save.

The updated protocol document is saved in your student folder.
6 Select PlateManager > Quit PlateManager.
7 Navigate to the exported file and double-click the file icon to open the file.

The summary file opens in Microsoft Excel software.

866

% Gated | Region R3 | G1 well
21.41025641 BO1
19.83795912 BOZ
23.704463832 BOZ2

19.6814562 BO4
21.49184748 C0O1
22,59726176/C02
23,12835821 C02
23.62918216 /C04

D (00|~ a0 | (A

C

Diata File Narmi % Gated | Region R2 | G1

BO1
BOZ
BO3
BO4
col
coz
co3
co4

D

23.24786325
35.03401361
30.78501796
29.69283276
3060726666
29.70042023
30.96119403
29.53066914

8 Select Excel > Quit Excel to close the spreadsheet.
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Shutting Down

At the end of each day, run the daily cleaning procedure to clean and properly maintain the
system. The daily cleaning procedure should also be performed after running the following:

® Viscous samples
* Dyes such as propidium iodide, acridine orange, and thiazole orange

* Potentially biohazardous samples

Start Up } Perform ) Specify ) Optmze ) Acquire > Analyze ) Shut Down
System QC Protocol Settings Data Data System

Daily Cleaning

During the daily clean, the instrument dispenses cleaning solution from predefined wells
and performs a sequence of mixing, aspiration, and rinsing. A daily cleaning protocol
installed with the software guides you through the procedure. Allow 15 minutes to
complete the cleaning procedure.

1 1If needed, set up the cytometer for plate-based acquisition (see Setting Up for Plate-
Based Acquisition on page 298) and start BD PlateManager software.

2 Select Sampler > Daily Cleaning to display the daily cleaning protocol.

eoe ™ Daily Cleaning

! Layout | Setup |[=Clean™ Analyze !

| —_— Loader

| Template: Cleaning Well B

| No Loader
| Plate:  BD353910-96U

Cytometer

Not Ready

| ( Clean ) Abort

Fill wells with cleaning or rinsing solution.

| Legend 10 11 12

i

9®-
99 -
9®-
99
00
OO0
OO0
OO0
OO0
900

900

900

o

for

(o
=

Wells A1 to A4 are designated for cleaning, and wells B1 to B4 are designate

rinsing.

TIP If needed, you can change the location of the cleaning and rinsing wells. Refer to
the BD High Throughput Sampler User’s Guide for details.
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3

10

11

12

13

Verify that the specified plate type matches the plate type that you will use for
cleaning.

TIP  To change the plate type, display the Layout view and select the desired plate
type in the Plate field. Return to the Clean view.

IMPORTANT  Sampler Parameters in the Daily Clean protocol have been optimized
for the instrument cleaning procedure. Changing these parameters may decrease the
effectiveness of cleaning.

Fill wells A1 to A4 of a 96-well microtiter plate with a 10% bleach solution.

Fill wells B1 to B4 with DI water.

Remove the HTS safety cover and place the plate on the plate holder.

Verify that the plate is oriented with well A1 on the back-right corner of the plate
holder.

Replace the safety cover.

Place the cytometer in Run mode, and click Clean.

BD PlateManager software launches BD CellQuest Pro software to check the
cytometer status. The instrument performs a homing sequence, and cleaning begins.

When the cleaning cycle is complete, a completion message appears on the Clean
view.

| Clean 1 q Abort |

Plate complete. Set cytometer to standby

Remove and discard the microtiter plate, or save it and use the unused wells.
Select Sampler > Prime.

Priming the BD High Throughput Sampler system at the end of the day prevents
crystals from forming in the syringes.

The Sampler menu becomes inactive during the prime. After the priming is completed,
the Sampler menu becomes active.

Verify that the priming is completed (the Sampler menu is active) and place the
cytometer in STNDBY mode.

BD FACSFlow Supply System users should turn off the power to the BD FACSFlow
Supply System.

Turn off power to the HTS unit and the cytometer.
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11

Data Management

After completing this chapter, you will be able to:

Identify elements of the BD FACStation file structure
Organize your documents and data files

Lock files and create stationery pads

Archive and back up important documents and data files

Use and maintain external storage devices

Chapter 11: Data Management
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& BD

Data Management

337452 Rev. A

AW,
_ w BD
File Types
- ‘-“
Data files Fos
Morm.001
Export stats files z
untitled stats 0
Report files ”‘”’ '&?
_ /i T
Document files @ Wy
untitled 031 ach
Instrument Settings files
InstrSettings
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& BD

File Organization

Data can be organized by:
Topic
Date
BD Files
Users—OSX Home Directory

3
ano |l CellQuest Pro
JEVICE Analys.. ercises = administratar - 3 Backup  D8.dmg 4Cotor ...01.lab
@ Applications * | [ bectondickimon = | Deskiop »| [ FCSfiles - AColor 01 phy
§ Applic..€059 » [l Shared 5 £l WS Sehedules L4 4Color .02 lab
o BD Applications = ¢ student = | B worklists . aCalor.. 02.phy
« BO Files L2 240108 exp
BD SERVICE 240108.5um
Installer Log File ™
3 Library " W Movies
il Refere. ntation  » L Music
all System e & Pecures
d System Folder - B Public
Bl Take- . Folder = £ Reed
Toast 7 Thanium = 3 saes
Training Files  » £ Temparary htems =
L&l Users Test Folder
2 zel Caison
& inems, 199,48 CA allabie
4
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& BD

Protecting Data: Archiving

Long-term storage of data

Example method:

At the end of each day, copy all of the
Experiment documents and FCS data files
created that day to an external storage device
OR burn the files to CD.

& BD
Protecting Data: Backup

Safeguard against loss or damage.

Automated method example:
Time Machine (Mac OS X v10.5 Leopard).

Manual method example:

At the end of each week, create one or more disk
images of all the data on your hard drive, save
the images to an external storage device, then
delete the previous week’s backup.
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BD FACStation File Structure

In this section, you will learn the types of files of the data management system and how to
organize them.

Types of BD FACStation Files

Following is a list of types of files and documents along with examples of icons you might
see as you use the BD FACStation™ data management system.

Data Files

A data file consists of unprocessed data. It contains all measured

-
i parameters for each particle (event) in a sample, as well as information
Fos describing the sample. Data files created by BD FACStation software are
Nerm 001 in a Flow Cytometry Standard (FCS) 2.0 format. Your BD FACStation

software applications can analyze FCS 2.0 files.

Data files contain instrument settings used at the time data was collected.
You can retrieve instrument settings from FCS files and use them to
collect data, if needed.

NOTE If you have FCS 1.0 files, you can convert to FCS 2.0 using BD FACSConvert
software. Refer to the BD FACSConvert Software User’s Guide for details.

Export Stats Files

An export statistics file is a text file used to transfer statistical results to
y other applications such as spreadsheet programs or database programs.
2 At the left are examples of two export statistics file icons, one from

—— BD CellQuest Pro software and one from BD Multiset software.
untitled stats
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Report Files

A report file contains the results of a single test or group of tests.

N8 Typically, report files for a single test are PDF files. At the left are
'ﬁ’ examples of two report file icons (Laboratory and Physician Reports)
PDF from BD Multiset software.

Alice Wonderland01.lab

PDF

Alice Wonderland0 1. phy

Document Files

Documents contain information created while using a software
application. The type of information stored in documents can include
plot formats, page layout, statistical markers, and acquisition setup
options.

Once saved, documents can be opened and used again at a later time.
This saves the user the time it takes to set up software options each time
the program is used. The figures on the left show an example of a

BD CellQuest Pro software Experiment document icon and a

BD Multiset software schedule document icon.

010403.5ch

Instrument Settings Files

An instrument settings file contains the information necessary to set up
the cytometer electronics for an application. Saved instrument settings
can be recalled and sent to the cytometer. All BD data acquisition

. software programs can save and open instrument settings files.
Instriettings
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Organizing your Files

You can choose from several methods to organize your files, including:
e topic—research studies or lab applications
e date—month and date created
e BD files—by application, default for BD software

e user—Home directory

Filing by Topic

When filing by topic, folders are organized first by study or application, and then by month
and date. It is easy to locate a particular study by the unique name given. The month folder
can easily be archived by dragging it to a storage device icon.

TIP  The example demonstrates the use of the yymmdd format, which is useful for sorting
folders by date.

¥ DEVICES [ Analysis Exercises » | (3 April 08 | (@3 osos0s >| & Export .
iDisk i Applications »| [ inswrument Sewings = (] 080610 > FCs files ;
== (] Applications (Mac 05 9) | [ July 08 i 080611 A G summary Reports >
Dara ,;; ED Applications =[] June 08 (3 080612 »| @ workiists g

. R |’5 BD Files » [ mayos » @ 080613 4
L Sereenshets = | £ gD SERVICE -

¥ PLACES Installer Log File
gj BD Applications @ Library "
55 80 Files [] Mouse Studies
é Deskia [ Reference ...mentation  *»

) pr (38 system Lo
7 Applications [ System Folder >
4} student (3 Take-Home Folder -

Filing by Date

When filing by date, folders are organized first by first by month, and then by dates within
the month. With this system, it is easy to locate a particular experiment by date.

¥ DEVICES [ Analysis Exercises » [ 080609 »| [ Export .
iDisk [ Applications » [ 080610 » [ FCS files -
£ Applications (Mac 05 9) » B Sommary Reports >
T (3 Aoril 08 »| [ 080612 » | [3 Worklists -
Screenshots ls3 BD Applications 3 [ 080613 -
= = | [5 BD Files .
¥ PLACES (L0 BD SERVICE .
[ BD Applications Installer Log File
[13 BD Files 3 uty 08 s
E Desktop D JL_me il
(@ Library >
f;\ Applications m May 08 .
@ student [0 Reference...mentation -
» SEARCH FOR (3@ system -
L System Folder >
(7 Take-Home Folder >
. Toast 7 Titanium 3
(L3 Training Files -
(& Users g H )
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Filing by BD Files

When filing by BD Files, folders are organized first by software application
(example: FACSComp Files), and then by dated folders.

¥ DEVICES
iDisk
E FACStationG5
‘:ﬂ Data

| Screenshots

13

¥ PLACES
;§ BD Applications
L_:i BD Files
B Desktop
ﬁ Applications
£} student

» SEARCH FOR

m Analysis Exercises
E Applications
[ Applications (Mac OS 9)
(£ April 08
4;3 BD Applications
[ BD Files
(£ BD SERVICE
Installer Log File
0 July 08
m June 08
(@ Library
(3 May 08
m Reference Documentation
m System
(£ System Folder
[ Take-Home Folder
< Toast 7 Titanium
(L] Training Files
@ Users

TYvvyvw

v

TYY Y Y YYYYYYY

# FACSComp Files N (3 os0612

@ HLA-B27 Files L4 (] 080613
|3 Instrument Settings Files = (] 080618
(£ MultiSET Files -

@ PlateManager Files

S
= WorklistManager Files L4

Filing by User

When filing by user, folders are organized first by user account in the Documents folder of
the Home directory folder created by the operating system for each user. The documents
folder can be further organized by topic, application, or date.

¥ DEVICES

) iDisk

;__ﬁ Data

|| Screenshots =
¥ PLACES

i; BD Applications

[_;‘ BD Files

B3 Deskeop

;’Az Applications

8% student

- SEARCH FOR

& FACStationG5

m Analysis Exercises
@ Applications
[ Applications (Mac OS 9)
3 April 08
;;j BD Applications
|3 BD Files
{11 BD SERVICE
Installer Log File
3 July 08
m June 08
(@@ Library
3 May 08
m Reference Documentation
@ System
[ System Folder
(1] Take-Home Folder
. Toast 7 Titanium
[ Training Files
m Users

TYvvyvvovvw

TYYYYYYYYY

[ administrator -
{1 bectondickinson -
{3 shared -
& student

Desktop

EE Documents
Downloads

m Heather

(3 Joe Miller

(@ Library

Movies

m Music

Pictures

(& Public

(1 Reed

[ reeds do not touch
Sites

m Temporary ltems
(L3 Test Folder

™ Zel Caison

[ Anita DO NOT DELETE =
a| Backup 053008.dmg

(1 CellQuest Pro
(L3 FCS files
(£ Ms Schedules
m Worklists

¥YY Y Y YYYYYYYYYYY
yvYovvw

v

Storage Partitions

Computers provided by BD contain three partitions, FACStation, Data, and FSE Restore.
The FACStation partition contains all the files and applications that came with your
computer. The Data partition is initially empty. If you organize your data by topics or date,
you can save your data on either partition. When you save data using the default BD
locations or the Home directory, data is saved to the FACStation partition.
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Locking and Using Documents as Templates

Locking or making a document a stationery pad protects the original document from being
modified or deleted. Use this feature if a document is used repeatedly for routine work, but
you do not want the original to be modified. You can open and read a locked document but
cannot make changes unless you first use the Save As function to save a copy of the original.

When you open a stationery pad, a copy of the original
document is opened. You can make changes to the new
document, rename, and save it, without changing the
stationery pad. Use stationery pads as a master for
creating similar documents.

To lock a document or save a document as a stationery
pad, do the following.

1 Click the icon of the document you want to lock or
make a into a stationery pad.

2 Select File > Get Info.

3 Select the Stationery Pad checkbox to make the
document a stationery pad, or select the Locked
checkbox to lock the document.

4 Close the Info dialog.

The following figure shows standard, locked, and
stationery pad BD CellQuest Pro Experiment
document icons. A locked document has a padlock
to the left of the document icon. A stationery pad
icon has a curled lower right corner instead of a
curled upper right corner.

Standard Document Locked Document
™ ™
b | N b | N

Expt Doc 1 Expt Doc 1
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® O O B Expt Doc 1 Info

»h Expt Doc 1 32 KB
,rfl_ Madified: Jan 2, 2008 11:22 AM

¥ Spotlight Comments:

¥ Ceneral:

Kind: experiment document
Size: 32 KB on disk (23,177 bytes)
Where: [Volumes/Screenshots /new ss

Created: Wednesday, January 2, 2008
11:22 AM

Modified: Wednesday, January 2, 2008
11:22 AM

Version: FACStation™ 5.2.1
Label:

Stationery Pad
E Locked

¥ More Info:

Last opened: Wednesday, January 2, 2008
11:22 AM

¥ Name & Extension:
Expt Doc 1
Hide extension

P Open with:
P Preview:

¥ Sharing & Permissions:

You can read and write

Stationery Pad

-

Expt Doc 1
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Protecting Files

For optimal software performance, perform the following steps on a weekly basis, or as
needed depending on the volume of data collected. Properly archiving data allows you to
quickly retrieve saved experiments and ensures that data is not lost. The following table

summarizes the archiving process.

When Activity Purpose

Daily Archive Creates a copy of documents and data files to be
preserved indefinitely. Archived files can be
accessed as needed.

Weekly Backup Creates a copy of documents and data files as a
safeguard against loss or damage. Backup is used to
restore documents and data files to the computer.

Monthly Delete older Removes non-current documents and data files to

archived files free memory for future use.

Creating a Backup Disk Image (Administrators Only)

The following procedure can be used to create a disk image of a data folder.

324

IMPORTANT

The instructions in this procedure are for MAC OS 10.5.2. Consult your Disk

Utility Help documentation for instructions for creating a disk image on an earlier MAC

OsS.

1 Start the Disk Utility application (Applications/Utilities/Disk Utility).

The Disk Utility workspace appears.
2 Select File > New > Disk Image from Folder.

The Select Folder to Image dialog appears.

@ ee) Select Folder to Image
[«[») (22 = [m) [ &3 zel Caison B @:earch
¥ DEVICES E ;ULU'IHE';“ [ cellQuest Pro ;
ownloads » )
Boardwalk ... [ FCs files -
e “L S| Heather " [ Ms Schedules »
@ s [ Joe Miller M & workie ‘
= FACStationG5 Library . orklists
| BEE Movies [S
) SCREEN... & | g pyycic .
¥ PLACES Fictures [
[ BD Applicat.. [ Public [S
|7 BD Files (3 Reed s
B Desktop i reeds do nottouch -
7 Applications (& sites "
ﬁ —— [ Temporary Items [y
[ Test Folder (S
M Zel Caison 1 1
A
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3 Navigate to the data folder, and click Image.

The Select Folder to Image dialog closes and the New Image from Folder dialog
appears.

New Image from Folder

Save As: | Backup 080618 | E]

Where: | =} Data I-':'"i

Image Format | compressed

Encryption: | none

( Cancel ) Save

4 In the New Image from Folder dialog:

a

a

b

C

d

In the Save As field, type a name for the disk image.
Specify a destination for the disk image.

Verify that the image format is set to Compressed.
Verify that Encryption is set to None.

Click Save.

The New Image from Folder dialog closes and a Progress window is displayed while
the image is created.

5 When the Progress window closes, open a Finder window, navigate to the disk image,
and copy it to an external storage device.

Restoring files from a Backup Image

To restore the files contained in a disk image, open the image and copy its files to the
desired location(s).
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Optional External Storage Devices

326

External storage devices can provide additional file storage space. Some offer removable
media with storage capacity, media longevity, and access speed comparable to that of your
computer hard disk.

External Storage Device Tips

Before using your storage device and its media, consult the storage device and media
documentation.

A\
A\
A\

When an operable storage device is properly connected to your computer, an icon is
displayed on your desktop. You can access the device memory the same way you
access your computer hard drive.

Some storage devices must be connected and powered on before the computer is
powered on.

Some media must be formatted before they can be used.

If the power fails while a disk is in the drive, do not attempt to remove the disk until
power is restored.

Improperly connecting or disconnecting some storage devices may result in data loss.

Turning the computer off before removing media from some storage devices may
result in data loss.

Communication problems resulting in data loss may be encountered when saving
directly from an application to external data storage devices.

To avoid data loss, first save the data to your hard drive, and then copy it to your
external data storage.
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Data Management Review

1 You’ve created a template file that you want to protect from being accidentally
overwritten or deleted. What can you do to protect the file?

2 A stationery pad can be deleted.
T F

3 You want to be able to easily archive all the new files on your computer each day.
What method should you use to organize your files?

4 You want to be able to easily prevent the other users of your computer from accessing
the documents and data files that you create. What method should you use to
organize your files?

5 How do you make a document a stationery pad?
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Day 1 Review

If you need help answering the following questions, see the appropriate module, as
indicated in parentheses.

1 What cellular property most influences forward scatter (FSC)? (Chapter 1,
BD FACSCalibur Cytometer Overview and Operation)

2  What cellular property most influences side scatter (SSC)? (Chapter 1,
BD FACSCalibur Cytometer Overview and Operation)

3  Why is it necessary to turn on the computer after the cytometer?
(Chapter 1, BD FACSCalibur Cytometer Overview and Operation)

4 Describe the daily shutdown and monthly maintenance procedures recommended for
proper maintenance of the cytometer. (Chapter 1, BD FACSCalibur Cytometer
Overview and Operation)
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5 Why is it important to add APC beads to tube A if you are running a 4-color
BD FACSComp assay? (Chapter 3, BD FACSComp Software)

6 List the four functions that BD FACSComp software performs in the order they are
performed. (Chapter 3, BD FACSComp Software)

7 What wavelengths pass through a 650 LP filter? (Chapter 1, BD FACSCalibur
Cytometer Overview and Operation)

8 Which compensation network should be adjusted? (Chapter 2, Instrument Controls
in BD CellQuest Pro Software)

b3
o7
-

108

FL1-H

10!

o? 101 102 10° 104
FL2-H

9 What instrument adjustment would you make to move
the population in the histogram plot to the left?
(Chapter 2, Instrument Controls in BD CellQuest Pro
Software)
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10

11

12

13

14

15

16

17

BD FACSComp software sets up the cytometer for all applications. (Chapter 3,
BD FACSComp Software)

T F

To display very large cells on an FSC plot, you will most likely use the EO1 FSC
detector setting. (Discussed in class.)

T F

An event is processed only when the signal is above the threshold setting. (Chapter 2,
Instrument Controls in BD CellQuest Pro Software)

T F

For best detection of dim signals, log amplification is preferred. (Chapter 1,
BD FACSCalibur Cytometer Overview and Operation)

T F

It is best to leave a tube filled with 4 mL of DI water on the SIP.
(Chapter 1, BD FACSCalibur Cytometer Overview and Operation)

T F

If the support arm is not placed under the sample tube, your sample will be directly
aspirated into the waste tank. (Chapter 1, BD FACSCalibur Cytometer Overview and
Operation)

T F

Why is compensation performed? (Chapter 2, Instrument Controls in
BD CellQuest Pro Software)

Why can’t BD FACSComp software set FL4 PMT voltage using unlabeled beads?
(Chapter 3, BD FACSComp Software)
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Day 2 Review

See Chapter 4, BD CellQuest Pro Workflow for help answering the following questions.

1 For each view, select the correct description.

1000

1000

2 Name three things you can do with a plot when it is selected.

Deselected

Selected

Active

1000

3 List the order in which the following settings should be optimized.

4 How do you ensure that no data will be stored while optimizing the cytometer?

FSC threshold level
Fluorescence detectors
Compensation settings

FSC amplifier and SSC detector

Gate population of interest
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5 When optimizing the instrument, why is it necessary to set a gate encompassing the
population of interest before adjusting the detector voltages?

6 Data files are saved as part of the Experiment document.
T F

7 On an instrument that has been optimized, changing the detector voltages will
necessitate a readjustment of compensation.

T F

8 To display acquired data in a plot, you should select File > Open Document.

T F

334  BD FACSCalibur Operator Course Workbook 23-10509-00 Rev. A



Final Review

1 Cell A is 10 microns and is not very complex. Cell B is 30 microns and is complex.
Draw a circle to represent cell A and a square to represent cell B in the following plot.
(Chapter 1, BD FACSCalibur Cytometer Overview and Operation)

SSC

FSC

2 Why is it necessary to place a tube of DI water on the SIP rather than leaving no tube
on the SIP at the end of the day? (Chapter 1, BD FACSCalibur Cytometer Overview
and Operation)

3 In what folder are the FACSComp Calib File and Calib File. LNW stored?
(Chapter 3, BD FACSComp Software)

4  While reviewing the BD FACSComp software Summary Report, you notice that
FL1 Sensitivity Test failed. Name two resources that are available for you to use to
troubleshoot this problem. (Chapter 3, BD FACSComp Software)

5 What are you adjusting when you increase or decrease the voltage on a PMT?
(Chapter 2, Instrument Controls in BD CellQuest Pro Software)

a Detector
b Threshold

¢ Test Pulse
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6 If you are running samples stained with FITC and APC reagents, would you need to
adjust compensation? If yes, which compensation networks do you need to adjust?
(Chapter 2, Instrument Controls in BD CellQuest Pro Software)

7  You created a template file that you want to protect from being accidentally
overwritten or deleted. What can you do to protect the file? (Chapter 11, Data
Management)

8 Optimization is a multistep process. List the five basic steps in the order they should
be performed. (Chapter 4, BD CellQuest Pro Workflow)

9  You place a tube containing unlabeled and PE-labeled beads on the cytometer. All
compensation networks are set to 0.0%. Which of the following plots displays data
that you would NOT expect to see? (Chapter 2, Instrument Controls in
BD CellQuest Pro Software)

a0 1000

ano 1000
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10  Which tubes can be used for optimizing compensation? (Chapter 4, BD CellQuest Pro
Workflow)

a A tube containing only one positive population.

b A tube containing a double-positive population.

¢ A tube containing two mutually exclusive positive populations.
d aandb

e aandc

f  All of the above

11  Which software program will monitor the daily performance of your instrument and
provide instrument settings for human lymphocyte immunophenotyping?

12 Which tube can you use to optimize FSC and SSC adjustments?
(Chapter 4, BD CellQuest Pro Workflow)

a CD3/CD8/CD45/CD4

b  Unstained control

¢ CD3/CD16+CD56/CD45/CD19
d Any of the above

13 Which type of plot displays only a single parameter? (Chapter 4, BD CellQuest Pro
Workflow)

a Histogram

b Dot plot

¢ Contour plot
d Density plot

14 BD CellQuest Pro software gets the cytometer type and configuration from the
BDPAC (Power PC) application. Where is this file located? (Discussed in class.)
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15

16

17

18

19

20

How would you change an FSC vs SSC plot to a FL1 vs FL2 plot in BD CellQuest Pro
software? (Chapter 4, BD CellQuest Pro Workflow)

a use the Edit menu

b use the File menu

¢ click the parameter labels on the plot
d  use the Stats menu

For 1-color acquisition, you need to set compensation. (Chapter 2, Instrument
Controls in BD CellQuest Pro Software)

T F

If the cytometer is having problems communicating with the computer, which would
you check? (Demonstrated in class.)

a BDPAC

b  GPIO cable connection

¢ aandb

When the cytometer is in STNDBY mode, the sample injection tube will drip onto the

benchtop when the support arm is to the side of the SIP. (Chapter 1, BD FACSCalibur
Cytometer Overview and Operation)

T F

To define a logical gate, what menu item would you use?
(Chapter 6, BD CellQuest Pro Software Analysis Tools)

When acquiring data, why is it not a good idea to accept only the events in a region
encompassing a specific population for data storage? (Discussed in class.)
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BD Multiset Software Questions

Answer the following questions only if you completed the BD Multiset software (with
BD CellQuest Pro) exercise.

1 What is the purpose of adjusting FL3 threshold?

2 Why was the FL3 threshold adjusted, rather than the FSC threshold?

3  When using BD Trucount tubes, you must enter information in the WBC and Lymph
fields to calculate absolute counts.

T F
Sorting Questions

Answer the following questions only if you completed the Sorting exercise.

1 When would you use the Recovery sort mode?

2 When would you use the Single Cell sort mode?

3 To maximize the sort rate in single cell mode, the event rate should be about:
a 1000 events per second
b 2000 events per second
c 5000 events per second

d 10,000 events per second
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4  Which flow rate should be used during sorting?
a LO
b LO or MED, depending on the sort mode.
¢ MED
d HI
5 The maximum number of catcher tube movements is:

a 150 movements per 0.5 seconds

o

dependent on the event rate
¢ 10,000 movements per collection tube
d 100,000 movements per sort
6 Which of the following would you NOT do before sorting:
a  Set the flow rate to LO.
b Define a Sort Gate.
¢ Select a Sort Mode.
d Measure the sort purity.
7 Collection tubes used for collecting cells should be coated with:
a Sterile PBS
b  10% bleach
c 4% BSA

8 You should first run bleach and then DI water through the sort lines after sorting
biohazardous material.

T F

BD FACS Loader Questions

Answer the following questions only if you completed Chapter 9, BD FACS Loader Option.

1 To use an instrument settings file in BD WorklistManager software, it must be in the
BD Files/Instrument Settings File folder.

T F
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2 In BD WorklistManager software, if the Assay Type is CellQuest, the
BD CellQuest Pro Experiment document to be used for acquisition should be saved in
what folder?

3 Why is it beneficial to use Event Count or Time as the stop acquisition criterion in a
BD CellQuest Pro Experiment document used with BD WorklistManager software?

4  When making a panel in a BD CellQuest Pro Experiment document to be used in
BD WorklistManager software, why is it a good idea to change the tube names from
the default names (Tube #)?

5  You can run BD LoaderManager software maintenance and diagnostic procedures
while in BD WorklistManager software.

T F

6 BD FACSComp software can be launched from within BD WorklistManager
software.

T F

7 When running more than one rack, bleach and water must be in positions 39 and 40
on each rack.

T F
8 You can add samples to a rack that’s already been assigned if first you release the
rack.
T F
9 Tubes from the same panel can be split between two racks.
T F
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Troubleshooting Exercise

For this exercise, do the following:
* Do not use Calib settings or copy them from the printout.

¢ In the table provided on page 343, list all the problems and solutions you encounter
throughout the exercise.

1 Adjust the appropriate instrument settings to place the unlabeled BD Calibrite beads
in the center of the FCS vs SSC plot.

ano 1000

2 Adjust the appropriate instrument settings to place the unlabeled BD Calibrite beads
in the lower left corner of the FL1 vs FL2 plot and the FL3 vs FL2 plot.

3 Using the mixed beads, adjust the appropriate compensation networks to correct for
over- or undercompensation.
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Problems

Solutions
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& BD
Lysed Whole Blood Components

Peripheral White Blood Cells

/ CD\45+

Monocytes
ﬂ///Monocytes\\k Lymphocytes Neutrophils
CD3+ —( * )\ CD3 Basophils
/ \ ) CD16*
CD3  cpser
N Eosinophils
0 co
cD8*

& BD
Lab Practice Options

Lyse/Wash (using BD Cellquest Pro software)
with manual tube loading

with automatic tube loading on the Loader

Lyse/No-Wash (using BD Multiset software)
with manual tube loading

with automatic tube loading on the Loader
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& BD
Lyse/Wash Samples

Optimization
Unstained control
FITC control (CD3 FITC)
PE control (CD8 PE)
PerCP control (CD45 PerCP)
APC control (CD4 APC)

Acquisition

CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC
CD3 FITC/CD16+56 PE/CD45 PerCP/CD19 APC

@ BD

Lyse/Wash Scatter Optimization

ion Dot Plot

1000

0 200 400 o 600 200 1000

Before
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Tube 1: 3/8/45/4

& BD

Example
Lyse/Wash
Analysis

% T Cells = 76.02

% T Helper Cells = 42.23

% T Cytotoxic Cells = 30.01

Tube 2: 3/16+56/45/19

wl

o' ot
CO4 PurtP
% Tcells = 74.62

% B Cells = 13.52

% NK Cells = 11.86

Lymphosum = 100.00

B/8/08
5:03:56 PM

vBD Page 1

& BD
Lyse/No-Wash Samples

All samples are prepared in BD Trucount tubes.

BD Multi-check control
CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC
CD3 FITC/CD16+56 PE/CD45 PerCP/CD19 APC

BD Multi-check CD4 Low control

CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC

CD3 FITC/CD16+56 PE/CD45 PerCP/CD19 APC
Test sample

CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC
CD3 FITC/CD16+56 PE/CD45 PerCP/CD19 APC
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Lab Practice—Lyse/Wash Manual Tube Loading

In this exercise, you will use the BD FACSCalibur cytometer to collect and analyze 4-color
TBNK data from a normal peripheral blood sample.

The lab practice is an opportunity for you to practice the skills and apply the knowledge
you have obtained thus far. While performing the lab practice you are encouraged to use
your training workbook, notes, and any other materials provided to you in class. You can
also use any of the files that you have saved in your student folder.
Software

e Use BD FACSComp software to perform QC.

e Use BD CellQuest Pro software for optimization, and acquiring and analyzing data.

Overview

*  You will perform startup, QC, optimization, acquisition, analysis, and shutdown.

You will acquire and analyze two tubes:
- CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC

- CD3 FITC/CD16 + 56 PE/CD45 PerCP/ CD19 APC

*  You will be given additional tubes to use for optimizing instrument settings. Do not
acquire the optimization tubes.

e The procedure you should use is outlined on the following pages.
e Print your BD FACSComp™ software Summary Report and a BD CellQuest™ Pro
software Experiment document for each tube. Record your results on the Analysis

Results Worksheet on page 352.

e  When you are finished, give the completed worksheet and your printouts to one of the
instructors for review.

*  You will be allotted approximately two hours to complete this exercise.
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Perform
QC

Optimize
Settings

350

Start Up Perform Optimize
System QC Settings

Acquire

Data

Analyze Shut Down
Data System

Instructions—Lyse/Wash Manual Tube Loading

For more detailed instructions, see the topics referenced at the start of each major section.

See System Startup on page 33.

Steps

Hints

1 Power on.
2 Check sheath.

3 Empty waste.

See Performing QC and Instrument Setup on page 71.

Steps

Hints

1 Prepare BD Calibrite beads.
2 Run LW assay in BD FACSComp software.

3 Print summary report.

See Optimizing Settings on page 100.

Steps

Hints

1 Set up Experiment document.

2 Adjust FSC amp gain and SSC detector voltage.
3 Adjust FSC threshold setting.

4 Gate on the population of interest.

5 Adjust fluorescence detector voltages.

6 Adjust fluorescence compensation.

7 Save instrument settings

BD FACSCalibur Operator Course Workbook

¢ Modify your 4-Color TBNK
Experiment document for
optimizing data.

e See FSC vs SSC plot on page 147
for lymphocyte identification.
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See Acquiring Data on page 114, and Using a Reagent Panel on page 143.

Acquire
Data
Steps

Hints

1 Specify data file names and location.
Save data files to your student folder.
2 Specify acquisition and storage settings.
Acquire at least 2500 lymphocytes per tube.
3 Use your 4-color TBNK panel.

4 Acquire. Adjust lymphocyte region on first tube.

See Analyzing Data on page 122.
Analyze
Data
: Steps

¢ Use the 4-Color TBNK
Experiment document that you
created in Using a Reagent Panel
on page 143.

¢ Display counters.
e Check tube order in browser.

¢ Flow rate set to HI.

Hints

1 Create an analysis experiment Document.
2 Gate on the lymphocytes.

3 Set quadrant markers on fluorescence plots.

See System Shutdown on page 36.

Shutdown
System

Steps

¢ Show quadrant statistics for
fluorescence plots.

e Optional: use expression views.

Hints

1 Clean with 10% bleach.
2 Rinse with DI water.
3 Power off.
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Analysis Results Worksheet

Record the percentage of lymphocytes for the following populations from your analysis.

CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC Tube

Population

% Lymphocytes

T cells
(CD3%)

T helper cells
(CD3+CD4+)

T cytotoxic cells
(CD3+CDS8*)

CD3 FITC/CD16 + 56 PE/CD45 PerCP/ CD19 APC Tube

Population

% Lymphocytes

T cells
(CD3%)

NK cells
(CD3-, CD16* + CD56%)

B cells
(CD3-CD19%)

Record the lymphosum = sum of the percentages of lymphocytes for

T cells, NK cells, and B cells.

Lymphosum
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Lab Practice—Lyse/Wash Automatic Tube Loading

In this exercise, you will use the BD FACSCalibur cytometer with the Loader to collect and
analyze 4-color TBNK data from a normal peripheral blood sample.

The lab practice is an opportunity for you to practice the skills and apply the knowledge
you have obtained thus far. While performing the lab practice you are encouraged to use
your training workbook, notes, and any other materials provided to you in class. You can
also use any of the files that you have saved in your student folder.

Software

e Use BD FACSComp software to perform QC.

e Use BD CellQuest Pro software for optimization, and prepare or reuse an existing
BD CellQuest Pro Acquisition and Analysis Experiment document for acquiring and
analyzing data.

e Use BD WorklistManager software to create a worklist and run samples.

Overview

*  You will perform startup, QC, optimization, acquisition, analysis, and shutdown.

You will acquire and analyze two tubes:

- CD3 FITC/CDS8 PE/CD4S PerCP/CD4 APC

- CD3 FITC/CD16 + 56 PE/CD45 PerCP/ CD19 APC

*  You will be given additional tubes to use for optimizing instrument settings. Do not
acquire the optimization tubes.

e The procedure you should use is outlined on the following pages.
e Print your BD FACSComp™ software Summary Report and a BD CellQuest™ Pro
software Experiment document for each tube. Record your results on the Analysis

Results Worksheet on page 356.

e  When you are finished, give the completed worksheet and your printouts to one of the
instructors for review.

*  You will be allotted approximately two hours to complete this exercise.
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Start Up Perform Optimize
System QC Settings

Acquire

Data

Analyze Shut Down
Data System

Instructions—Lyse/Wash Automatic Tube Loading

For more detailed instructions, see the topics referenced at the start of each major section.

See System Startup on page 33.

Steps

Hints

1 Power on.
2 Check sheath.

3 Empty waste.

See Performing QC and Instrument Setup on page 71.

Steps

Hints

1 Prepare BD Calibrite beads.

2 Run LW assay with the Loader in BD FACSComp
software.

3 Print summary report.

See Optimization on page 207, Preparing a BD CellQuest Pro Experiment Document on
page 268, and Using a Reagent Panel on page 143.

Steps

Hints

1 Prepare a BD CellQuest Pro Experiment document to

use with BD WorklistManager software.

Acquire at least 2500 lymphocytes per tube.
Adjust FSC amp gain and SSC detector voltage.
Adjust FSC threshold setting.

Gate on the population of interest.

Adjust FL1, FL2, FL3, and FL4 detector voltages.

Adjust fluorescence compensation.

N ooun b WN

Save instrument settings

BD FACSCalibur Operator Course Workbook

¢ Modify your 4-Color TBNK
Experiment document for
optimizing data.

e Use your 4-color TBNK reagent
panel.

e Use the Loader in manual mode
for optimization.

e Remember to save your modified
Experiment doc in:
BD Applications/WorklistManager
Folder/CellQuest Experiments
Folder.

e Save your optimized instrument
settings in BD Files/Instrument
Settings Files folder
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See Acquiring Data on page 271.
Acquire
Data
: Steps

Hints

1 Enter information in BD WorklistManager Sign In and
Set Up views.

Be sure to save data files.
2 Enter Assay Settings.
Link instrument settings to panel.
Specify mix settings.
3 Enter sample information.
Assign and load racks.

5 Run samples.

See Analyzing Data on page 122.
Analyze
Data
: Steps

e Print rack manifest.

Hints

1 Create an analysis experiment Document.
2 Gate on the lymphocytes.

3 Set quadrant markers on fluorescence plots.

See System Shutdown on page 36.

Shutdown
System

Steps

¢ Show quadrant statistics for
fluorescence plots.

e Optional: use expression views.

Hints

1 Clean with 10% bleach.
2 Rinse with DI water.
3 Power off.
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Analysis Results Worksheet

Record the percentage of lymphocytes for the following populations from your analysis.

CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC Tube

Population

% Lymphocytes

T cells
(CD3%)

T helper cells
(CD3+CD4+)

T cytotoxic cells
(CD3+CDS8*)

CD3 FITC/CD16 + 56 PE/CD45 PerCP/ CD19 APC Tube

Population

% Lymphocytes

T cells
(CD3%)

NK cells
(CD3-, CD16* + CD56%)

B cells
(CD3-CD19%)

Record the lymphosum = sum of the percentages of lymphocytes for

T cells, NK cells, and B cells.

Lymphosum
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Lab Practice—Lyse/No-Wash Manual Tube Loading

In this exercise, you will use the BD FACSCalibur cytometer to collect and analyze 4-color
TBNK data from a normal peripheral blood sample.

The lab practice is an opportunity for you to practice the skills and apply the knowledge
you have obtained thus far. While performing the lab practice you are encouraged to use
your training workbook, notes, and any other materials provided to you in class. You can
also use any of the files that you have saved in your student folder.
Software
e Use BD FACSComp software to perform QC.
e Use BD Multiset software for optimization, and acquiring and analyzing data.
Overview
*  You will perform startup, QC, optimization, acquisition, analysis, and shutdown.
*  You will acquire and analyze three samples: BD Multi-check normal and low
controls, and a normal peripheral blood sample. Each sample will be run with the
following two reagent combinations in BD Trucount tubes for a total of six tubes.

- CD3 FITC/CDS8 PE/CD4S PerCP/CD4 APC

- CD3 FITC/CD16 + 56 PE/CD45 PerCP/ CD19 APC
¢ You will use one of the BD Multi-check control tubes for optimization.
e The procedure you should use is outlined on the following pages.

e Print your BD Multiset software lab report, physician report, and summary reports
for each tube and record the results on the Analysis Results Worksheet on page 360.

e  When you are finished, give the completed worksheet and your printouts to one of the
instructors for review.

*  You will be allotted approximately two hours to complete this exercise.

Appendix B: Lab Practice 357



Start Up
System

Perform
QC

Optimize
Settings

358

Acquire
Data

Analyze Shut Down
Data System

Start Up Perform Optimize
System QC Settings

Instructions—Lyse/No-Wash Manual Tube Loading
For more detailed instructions, see the topics referenced at the start of each major section.

See System Startup on page 33.

Steps Hints

1 Power on.
2 Check sheath.

3 Empty waste.

See Performing QC and Instrument Setup on page 71.

Steps Hints

1 Prepare BD Calibrite beads.
2 Run LNW assay in BD FACSComp software.

3 Print summary report.

See Preparing to Run Samples on page 199 and Optimization on page 207.

Steps Hints
1 Enter information in BD Multiset Sign In and Set Up o Verify that tubes are loaded in the
views. correct order.

Verify Automatic Printing Options preference settings.
Verify absolute count Lot ID and Beads/Pellet setting.
Enter sample information.

Load instrument settings.

Load first tube.

Run tests.

S 1 A W N

Optimize settings on first tube.
Adjust SSC PMT voltage.
Adjust FL3 threshold.
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Acquire
& Analyze

Data Steps

See Acquisition and Analysis on page 209.

Hints

1 Acquire first tube.
2 Load and acquire remaining tubes.

3 Review reports.

See System Shutdown on page 36.

Shutdown
System

Steps

¢ Verify that tubes are loaded in the

correct order.

Hints

1 Clean with 10% bleach.
2 Rinse with DI water.
3 Power off.
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Analysis Results Worksheet

Record the percentage of lymphocytes and the absolute counts for the following
populations from your physicians report.

CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC Tube

Population

% Lymphocytes

Absolute Count

T cells
(%CD3+)

T helper cells
(%CD3*CD4%)

T cytotoxic cells
(%CD3*CD8*)

CD3 FITC/CD16 + 56 PE/CD45 PerCP/ CD19 APC Tube

Population

% Lymphocytes

Absolute Count

T cells
(%CD3+)

NK cells
(%CD3-, CD16* + CDS56")

B cells
(%CD3-CD19%)

Record the lymphosum = sum of the percentages of lymphocytes for

T cells, NK cells, and B cells.

Lymphosum
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Lab Practice—Lyse/No-Wash Automatic Tube Loading

In this exercise, you will use the BD FACSCalibur cytometer with the Loader to collect and
analyze 4-color TBNK data from a normal peripheral blood sample.

The lab practice is an opportunity for you to practice the skills and apply the knowledge
you have obtained thus far. While performing the lab practice you are encouraged to use
your training workbook, notes, and any other materials provided to you in class. You can
also use any of the files that you have saved in your student folder.

Software

e Use BD FACSComp software to perform QC.

e Prepare or reuse an existing BD Multiset schedule (document) template to specify
application specific settings needed for acquiring and analyzing data. You will use BD
Multiset software for optimization.

e Use BD WorklistManager software to create a worklist and run samples.

Overview

*  You will perform startup, QC, optimization, acquisition, analysis, and shutdown.

*  You will acquire and analyze three samples: BD Multi-check normal and low controls
and a normal peripheral blood sample. Each sample will be run with the following
two reagent combinations in BD Trucount tubes for a total of six tubes.

- CD3 FITC/CDS8 PE/CD4S PerCP/CD4 APC

- CD3 FITC/CD16 + 56 PE/CD45 PerCP/ CD19 APC
*  You will use one of the BD Multi-check control tubes for optimization.
e The procedure you should use is outlined on the following pages.

e Print your BD Multiset software lab report, physician report, and summary reports
for each tube and record the results on the Analysis Results Worksheet on page 364.

e  When you are finished, give the completed worksheet and your printouts to one of the
instructors for review.

*  You will be allotted approximately two hours to complete this exercise.
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System

Perform
QC
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Start Up
System

Perform
QC

Optimize
Settings

Acquire
Data

Analyze
Data

Shut Down
System

Instructions—Lyse/No-Wash Automatic Tube Loading

For more detailed instructions, see the topics referenced at the start of each major section.

See System Startup on page 33.

Steps

1 Power on.
2 Check sheath.

3 Empty waste.

See Performing QC and Instrument Setup on page 71.

Steps

1 Prepare BD Calibrite beads.
2 Run LNW assay with the Loader in BD FACSComp

software.

3 Print summary report.
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See Preparing a BD Multiset Schedule Template on page 228 and Optimizing Settings and
Acquiring and Analyzing Data on page 231.

Optimize
Settings,
Acquire

& Analyze
Data

Steps Hints

1 Prepare a BD Multiset schedule document to use with ¢ Use the MultiSET.WM.sch
BD WorklistManager software. schedule document you saved in

Verify Automatic Printing Options preference settings. your student folder.

e To optimize settings, you must
pause the first tube during the
2 Enter information in BD WorklistManager Sign In and S-second countdown before

Set Up views. acquisition begins.

Verify absolute count Lot ID and Beads/Pellet setting.

3 Enter Assay Settings.

Link instrument settings to panel.
Specify mix settings.

Enter sample information.

Assign and load racks.

Run samples.

N o v b

Pause at first tube to optimize settings.
Adjust SSC PMT voltage.
Adjust FL3 threshold.

8 Acquire samples.

9 Review reports.

For detailed instructions, see System Shutdown on page 36.

Shutdown
System

Steps Hints

1 Clean with 10% bleach. ¢ Clean and rinse is done by

. . automatic long clean
2 Rinse with DI water. &

3 Power off.
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Analysis Results Worksheet

Record the percentage of lymphocytes and the absolute counts for the following
populations from your physicians report.

CD3 FITC/CD8 PE/CD45 PerCP/CD4 APC Tube

Population

% Lymphocytes

Absolute Count

T cells
(%CD3+)

T helper cells
(%CD3*CD4%)

T cytotoxic cells
(%CD3*CD8*)

CD3 FITC/CD16 + 56 PE/CD45 PerCP/ CD19 APC Tube

Population

% Lymphocytes

Absolute Count

T cells
(%CD3+)

NK cells
(%CD3-, CD16* + CDS56")

B cells
(% CD3-CD19+)

Record the lymphosum = sum of the percentages of lymphocytes for

T cells, NK cells, and B cells.

Lymphosum
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Appendix C

BD CellQuest Pro Reference

The following topics are discussed in this appendix:
e BD CellQuest Pro software tool palette
¢ BD CellQuest Pro software files
e BD CellQuest Pro software instrument controls

e BD CellQuest Pro software views

Appendix C: BD CellQuest Pro Reference 365



BD CellQuest Pro Software Tool Palette

366

The Tool Palette allows you to create plots, regions, markers, and text. Tools are selected by
clicking them. The tool becomes highlighted and is functional.

1

10

1

12

13

Contour-Plot tool—Select the tool, click in an unused section
of the Experiment document, and drag diagonally until the
plot outline is the desired size.

Selection tool—Select the tool, select one or more items in the
Experiment document, and resize or move the items.

3D-Plot tool—Select the tool, click in an unused section of the
Experiment document, and drag diagonally until the plot
outline is the desired size.

Histogram-Plot tool—Select the tool, click in an unused
section of the Experiment document, and drag diagonally until
the plot outline is the desired size.

Density-Plot tool—Select the tool, click in an unused section of
the Experiment document, and drag diagonally until the plot
outline is the desired size.

Dot-Plot tool—Select the tool, click in an unused section of the
Experiment document, and drag diagonally until the plot
outline is the desired size.

Histogram Marker tool—Select the tool, click in a histogram
plot to position the left edge of the marker, and drag to
position the right edge.

1

3

5

7 || B

. FL»

I P B

13| =i (f| 1e

15 |32 A |16

17 Ej 18
Lo

19

Quadrant Marker tool—Select the tool, click in a dot plot, density plot, or contour

plot, and drag to set the markers.

Zoom-Out tool—Select the tool, then click the plot. Returns a zoomed-in plot to

normal size.

Zoom-In tool—Select the tool, then click and drag diagonally to designate the area of

the plot you want to enlarge.

Rectangular-Region tool—Select the tool, click in a dot plot, density plot, or contour
plot, and drag diagonally until the region outline is the desired size.

Polygonal-Region tool—Select the tool, click in a dot plot, density plot, or contour
plot to establish the starting point, move and click the cursor to make the vertices of

the polygon, and click the first vertex to complete the region.

Histogram-Region tool—Select the tool, click in a histogram plot to position the left

edge of the region and drag to position the right edge.
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14

15

16

17

18

19

Elliptical-Region tool—Select the tool, click in a dot plot, density plot, or contour
plot, and drag diagonally until the region outline is the desired size.

Snap-To-Region tool—Select the tool, click a population cluster on a dot, density, or
contour plot. The region is drawn to automatically encompass a distinct population.

Text tool—Select the tool, click to position the insertion point, and type the text.
Click anywhere to complete the entry.

Expression Editor tool—Opens a dialog where you can enter custom mathematical
expressions (formulas). The results of your calculated expression appear on the

Experiment document.

Arrow tool—Select the tool, click within the Experiment document, and drag the line
out.

Calculator tool—Click the tool to recalculate data if Auto Recalculate is turned off.
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BD CellQuest Pro Software Files

368

The two common file types created by BD CellQuest Pro software are:
e Experiment documents

e FCS list-mode data files

Experiment Documents

Experiment documents contain plots, regions, gates, statistics, markers, text, and colors.
Experiment documents do NOT contain data files. When an Experiment document is
saved, each plot includes a reference to the data file currently displayed.

NOTE  The references from an Experiment document to data files can be broken if a file is
moved or deleted. A missing data file can be relinked by placing it in the same folder as the
Experiment document. If only the Experiment document is moved, referenced data files will
be found when opening the Experiment document.

Experiment document features include:

* An Experiment document can be saved, closed, and then reopened at a later time to
resume an acquisition or analysis.

* An Experiment document can be saved as a template that you can reuse for routine
acquisition or analysis work.

® An Experiment document can be converted into a stationery pad that you can use
repeatedly as a master for creating similar documents. When you open the stationery
pad document, a copy of the document is created and opened, leaving the original
unchanged.

e Three types of plots can appear in an Experiment document: Acquisition, Analysis,
and Acquisition to Analysis. Experiment documents can contain a combination of
these plot types. However, an Acquisition plot cannot be used to analyze data, and an
Analysis plot cannot be used to display acquisition data.
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Default Experiment Documents and File Menu Commands

BD CellQuest Pro software creates a new Experiment document named Untitled-1 each

time you start the program.

The File menu provides commands for creating, opening, closing, saving, and printing

Experiment documents.

File Menu Command Description

New Opens a new, untitled Experiment document.

Open Opens an existing Experiment document.

Close Closes the current Experiment document.

Save Saves the entire contents of the Experiment document, including
the plots, regions, and quadrant markers, etc. The FCS data file is
not saved with the Experiment document.

Save As Allows you to save the entire contents of the Experiment
document, including the plots, regions, and quadrant markers,
under a new name. The FCS data file is not saved with the
Experiment document.

FCS Data Files

BD CellQuest Pro software saves acquisition data as Flow Cytometry Standard (FCS) 2.0
files. These files are saved automatically when the Acquisition Controls Setup checkbox is

not selected.

FCS is a standard format for flow cytometer data files. (For a detailed description of FCS

2.0, refer to the Data file standard for flow cytometry, Cytometry. 1990;11:323-333.)

A typical FCS data file consists of 2,000 to 10,000 events. A data file with 10,000 events
with four parameters each requires about 45 kB of storage at 256-channel resolution and
85 kB of storage at 1024-channel resolution.
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BD CellQuest Pro Instrument Controls

BD CellQuest Pro software provides controls for adjusting and monitoring instrument

performance:

* Detector and amplifier controls allow you to adjust the amplitude of signals produced

by flow cell events.

* Threshold controls allow you to specify a signal that must be exceeded for an event to

be processed.

e Compensation controls allow you to adjust signals to correct for spectral overlap

between fluorochromes.

e Additional controls include Test Pulses, Laser Power, Laser Current, Sample Voltage,

Sheath Fluid, Waste Tank.

Detectors

There are two types of detectors in the flow
cytometer: photodiodes and photomultiplier
tubes (PMTs). Photodiodes are less sensitive to
light signals than the PMTs.

FSC Photodiode

A photodiode is used to detect FSC because
FSC is a strong signal. The FSC Detector
setting is adjusted by clicking the FSC Voltage
menu control and selecting one of the settings
shown in the following table.

[ o) Detectors/Amps

Param Detector Voltage AmpGain  Mode
P Fsc (€00 5] 2.69 f2 (un 59
P2 ssc 342 f§ 100 @ [un &5
P3 FL1 618 @ 1.00 %\*- (g 5
P4 FLZ 767 @ 1.00 {3\* (g 5
P5 FL3 896 @ 1.00 {3\* [Log [&
P6 FL1-A 100 @ Lin
P7 FL1-W 1.00 %\*- Lin
P7 FLa 762 [8) (g 5
EFour Color DDM Param: L &

FSC Detector Value | Multiplies the FSC signal by
E-1 101=0.1

E00 100 =1.0

EO01 101 =10.0

E02 102 =100.0

E03 103 = 1000.0

E-1 reduces the signal of large events. EO1, E02, and EO3 increase the signal of small events.
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PMTs

PMTs are used to detect side scatter (SSC), FL1, FL2, FL3, and FL4 fluorescence because
these signals are weak. The light signals are multiplied by applying a voltage to the PMT. As
the voltage is increased, the signal increases, and the data appears at a higher channel
number. As the voltage is decreased, the signal decreases, and the data appears at a lower
channel number. The SSC, FL1, FL2, FL3, and FL4 Detector Voltages are adjusted by
clicking the up and down arrows or by clicking the icon between the arrows to display a
slider. The up and down arrows increment or decrement the voltage one volt at a time. The
slider can be dragged appropriately.

Amplifiers

Amplifiers allow you to make fine adjustments to the signals. The Amplifier Mode and
Amp Gain allow you to set amplifier settings for FSC, SSC, FL1, FL2, FL3, and FL4. If
linear (Lin) is selected in the Mode menu, the amplifier gain can be adjusted between 1.00
and 9.99. This amplification is adjusted by clicking the up and down arrows or by clicking
the icon between the arrows to display a slider. If logarithmic (Log) is selected in the Mode
menu, the amplifier gain cannot be adjusted. The scale defaults to four log decades. Log
amplification is often used to separate negative from dim positive signals.

TthShOld ® O 0O Threshold

Threshold allows you to specify a signal intensity below

which data will not be processed. Threshold can be set for =

only one parameter (FSC, SSC, FL1, FL2, or FL3) at a time if s2[§] (OsscH (O SSCH
you have a single laser system. Dual thresholding is available 52@ QFRIH  (OFfLIH
on dual laser systems. Only signals with an intensity greater s2ff] O fzH  (QF2H
than or equal to the threshold channel number will create an 523 OFR3H  (FL3H
event to be processed by the computer. 58 O FLas
The threshold parameter is specified by selecting a parameter © None

button. The threshold value is set by clicking the up and
down arrows or clicking the icon between the arrows to
display a slider and dragging to the appropriate value.
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Compensation & O O Compensation

FLI -
Compensation allows you to adjust for spectral overlap when | ¢,
the samples are stained with two or more fluorochromes.

Fluorochromes emit light over a range of wavelengths; FLe-
therefore, a signal from one fluorochrome may overlap in a FL3 -
detector used for another fluorochrome. FITC appears FL3-
primarily in the FL1 detector but some of its fluorescence .

overlaps into the FL2 detector. PE appears primarily in the

188l FL2
30.7f)% FL1
offls L3
16.80)% FL2
5.00%)% FLa

4581w r3

FL2 detector but some of its fluorescence overlaps into the
FL1 and the FL3 detectors.

Compensation lets you eliminate this spectral overlap electronically. The compensation

networks consist of:

FL2-%FL1—Subtracts overlapping FL1 signal from the FL2 detector.
FL1-%FL2—Subtracts overlapping FL2 signal from the FL1 detector.
FL3-%FL2—Subtracts overlapping FL2 signal from the FL3 detector.
FL2-%FL3—Subtracts overlapping FL3 signal from the FL2 detector.
FL3 -%FL4—Subtracts overlapping FL4 signal from the FL3 detector.

FL4 -%FL3—Subtracts overlapping FL3 signal from the FL4 detector.

The amount subtracted for compensation is dependent on the detector voltage.
Compensation adjustments are correct when the compensated populations are aligned with
the negative population. An explanation of these adjustments is found in the acquisition
exercises. The amount subtracted is adjusted by clicking the up and down arrows or

clicking the icon between the arrows to display a slider.
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Status ) Status
Test Pulses: [ Off [ 4)

The operating status of the flow cytometer can be checked Status: Ready
anytime during acquisition. The Status window can be used Laer:Pawer:—1i5.00
bl h . Laser Current: 6.08 Amps
as a troubleshooting resource. Sample Voltage: 6.22 Vs
Sheath Fluid: OK

Waste Tank: OK

Test Pulses: Test pulses are electronically generated signals.
On the BD FACSCalibur cytometer, you turn them on and
off from the Status window. The test pulse choices are FSC,
(signals generated only in the FSC detector) ALL (signals
generated in all parameter detectors), or OFF.

Status: Lets you know the instrument operating mode.

¢ Not Ready—the laser is warming up, the sheath fluid reservoir is empty or the waste
reservoir is full.

¢ Ready—a sample tube is on the Sample Injection Port (SIP) with the arm under the
tube, the tube is pressurized, and the cytometer is in RUN mode.

¢ Standby—either the cytometer is in STNDBY mode (referred to as hard standby) or
the cytometer is in RUN mode but there is no sample on the injection port, the arm is
not under the tube, or the tube is not fully pressurized. The laser power is reduced in
Standby.

Laser Power: The laser power is expressed in milliwatts (mW). In RUN mode, the laser
power is about 15 mW. In STNDBY mode, the laser power is about 3 to 6 mW.

Laser Current: This is the amount of amperage needed to get the laser up to power. If this
current goes above a certain amperage, a message will appear on the computer screen.

Sample Voltage: This is the measure of the differential relationship between the sheath

pressure and the sample pressure. When a tube is placed on the SIP, the voltage decreases as
the pressure differential increases.

Sheath Fluid: Indicates if the sheath fluid reservoir is EMPTY or OK.

Waste Tank: Indicates if the waste reservoir is FULL or OK.
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BD CellQuest Pro Software Views

374

Plots and statistics are referred to as views in the Experiment document. Views appear in
three different states: active, selected, or deselected. A frame surrounds the view. The
appearance of the frame indicates the state of the view.

Active views: When the frame is gray, the plot is active. To activate a view, click anywhere in
the view except on the frame. Only one view can be active at a time, and any command
affects that view only.

Selected views: When black handles appear on each corner, the view is selected. To select a
view, click its frame. More than one view can be selected at a time. This can be done by
shift-clicking the frames or by clicking in the Experiment document and dragging
diagonally to create a rectangle encompassing them. You can select all views by selecting
Select All from the Edit menu. Selected views are affected by any command. Only selected
views can be resized, deleted, and moved.

Deselected views: When the frame is clear with no handles, the view is deselected. To
deselect a view, click anywhere off the view. Deselected views are unaffected by any
command

1000 0 1000
FSi-Height FSi-Height

1000

FSC-Height

Active view Selected view Deselected view
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