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Computer and Software Login
= q
e Turn on the computer. o — Rmd
e Turn on the power to the flow cytometer and the i Faremeters

FACSFlow Supply System (FFSS). | ot ckage
e Login on Windows:

K3 /3 |

Username: Email (@medicina.ulisboa.pt — for internal
users)

Password: Your Agendo’s Password

: Cytometer Connected >
—

e Wait for the BD Coherent Connection 4 software to
open automatically. Turn on all the lasers (Start All).

Note: allow 30 minutes for the optical system temperature to stabilize. Meanwhile,
perform the Cleaning procedure described ahead.

e Start the software: double-click the DIVA shortcut icon on the desktop.
e Login on DIVA using your own login name and password.

¢ Wait for the cytometer connection and click “Use CST Settings”.

NOTICE: To verify the workstation has successfully connected to the cytometer, check that the
Cytometer window displays the message “Cytometer Connected” or “The system is ready” at the
bottom of the window. If the message reads “Cytometer Disconnected,” switch the cytometer power

OFF, wait 10 seconds, and then switch the power ON. Restart the computer.

Cleaning and Quality Control

(1%t user of day on weekdays before 9am, weekends and holidays)

Cleaning
Start up the fluidics:

1. Install a tube with 3 mL of FACSClean on the SIP and close the tube support arm.

2. Press RUN and HIGH on the cytometer fluid control panel. Run for 10 minutes.

3. Remove the tube of FACSClean from the SIP and replace with a tube containing 3 mL
of DI water.

4. Run for 10 minutes on RUN HIGH.

Determine whether the fluidics need to be debubbled by priming:
1. Open an experiment to view BD® CS&T Beads (Prime Check) on Shared View.
2. Prepare the CS&T beads according to the technical data sheet provided with the beads

or available on the BD Biosciences website (350 ul PBS+1 drop of beads).
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Press RUN and LOW on the cytometer fluid control panel.

Observe the plots for the scatter channel and fluorescent channels. There should be
two distinct peaks for each scatter channel and three distinct peaks for each fluorescent
channel. The coefficient of variation (CV) for bright peaks should be narrow. If either
the CVs are very wide on a detector or no signal is observed, the fluidics need to be
primed as described in the following procedure. If everything is ok, move on to running

a performance check.

To prime the fluidics:

1.
2.
3.

© N o g A

Move the tube support arm to the side.

Remove the tube from the SIP.

Press the PRIME fluid control button to force the fluid out of the flow cell and into the
waste container.

Once drained, the flow cell automatically fills with sheath fluid at a controlled rate to
prevent bubble formation or entrapment. The STANDBY button turns amber after
completion.

When the STANDBY light is on, install a test tube of DI water.

Press the RUN fluid control button and run for 10 seconds.

Press the PRIME button immediately followed by the RUN button.

Repeat step 6 ten times.

If more than 2 seconds pass between PRIME and RUN in step 6, restart the procedure.
Install a new tube with 1 mL of DI water on the SIP and close the support arm.

10. Leave the cytometer in standby mode.

Running a performance check

Procedure to run a performance check:

1.

Select Cytometer > CST. Setup Beads
2. Verify that the bead lot information under = " e =
Product CST Setup Beads
Setup Beads matches the Cytometer Part # 910858

o o bk~ w

. Expiration Date:  01-22-2018
Setup and Tracking bead lot. =

Install the CS&T bead tube onto the SIP.

In the Setup Control window, select Check Performance from the Characterize menu.

Click Run on the Setup Control window. | Setup Control |
Load atube with beads and click Run button to start setup.

On the fluidics control panel, ensure that
FINE Adj is set to 250, and then press the || herectenze:|Check Performance 2

RUN and LOW buttons. Plots are O Run
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displayed under the Setup tab and the performance check is run. The performance
check takes approximately 5 minutes to complete.

7. Once the performance check is complete, click View Report.
Run a PBS tube to clean the beads.
Verify that the cytometer performance passed. In the Setup tab, the cytometer
performance results should have a green checkbox displayed and the word Passed

next to it.

System Summary: 0K

Cytometer Configuration CST Temse AS 5-Blue 3-Red 8-Violet 7-UV 5-Yel Gr
00000
&3 Cytometer Baseline July 21, 2015 04:58 PM
&9 Cytometer Performance July 21, 2015 05:06 PM
_J Cytometer Performance Results: Passed

10. Select File > Exit to close the CS&T window and return to the BD FACSDiva™
interface. The CST Mismatch dialog opens.

CST Mismatch

The settings from CST are different from those currently in BD FACSDiva.
Which settings would you like to apply?

Don't show this message again for current login session.
Remember my dedsion.

| Detais>> || UseCSTSettings || KeepBD FACSDiva Settings

11. Click the Details button to verify which cytometer settings will be updated.

12. Click Use CST Settings. By selecting Use CST Settings, the laser delay, area scaling,
and other cytometer settings will be updated to the latest settings from the performance
check.
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Setting Up a Spectral Experiment

Before you start, make sure that you have all the necessary windows open. Go to the “View”

menu and make sure the following boxes are checked:

¥ BD FACSDiva Software - Administrator (D
File Edit BUEEN Experiment Fopulations  Worksh

H ||E v Toolbar

v Status Bar

e Browser

o CytO m ete r  Browser Ctrl+Shift+E
Plate Chrl+5hift+2

° Inspector v Cytometer Chrl+Shift+M
 Inspector Chrl+Shife+P

 Worksheet Chrl+Shife+

e Worksheet

v Acquisition Dashboard - Cerl+Shife+C
Biexponential Editor — Ctrl+Shift+E

Reset, Positions

e Acquisition Dashboard

When you add elements or make selections in the Browser, the Inspector displays details,

properties, and options that correspond to your selection.

Creating a New Experiment

1. Click on the New Experiment icon in the browser toolbar and rename it.

a) To create an experiment based on B% Browser - 6-color gating_001

a saved template, choose

Experiment > New Experiment.

The Experiment Templates dialog GEXITFE &~
appears where you can select your

unit and the template. & L Experiment_001

3% Cytometer Settings
@ (&3 Global Worksheets

b) Click New Specimen button to add o
- T T T—
a specimen and tube to the
experiment; click once on the plus sign (+) next to “Specimen_001" to expand it. In
the browser, click the icon to the far left of the tube named “Tube _001”. The pointer

changes to green.

Note that experiment names cannot contain commas or periods. The experiment

modification date is the date of the last data collected.

2. Create a dot plot with FSC vs SSC and adjust the flow cytometer settings as needed for
your experiment, including PMT voltage (FSC and SSC) and area scaling.

Adjusting Area Scaling for FSC

If your cells are bigger than lymphocytes you must adjust the area scaling factor for FSC. Area
scaling adjusts area measurements to be the same magnitude as height measurements. Create a

histogram for each FSC-A, FSC-W, FSC-H parameter. Check area scaling for forward scatter: go
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to the “Laser” tab in the “Cytometer” window and [= X
adjust the “FSC Area Scaling” value until the m:n:'“w = — = —
population of interest (P1) on the FSC-A, FSC-H ZZU ;Z 55
and FSC-W Histograms is aligned. o Em
3. Create a spectral plot using the multicolor e

| Cytometer Connected

tube to ensure that the signal across all

detectors is on-scale, not just the signal for the primary detector for each fluorochrome.

Note: In addition to the dot and density plots, contour plots, and histogram plots for single-parameter
data used in compensation cytometry, the BD FACSymphony™ A5 SE flow cytometer features the
ability to create spectral plots, where the plot shows combined color-coded histograms of all raw
detector values. The icon on the worksheet toolbar for creating a spectral plot is outlined in red in

the following illustration:

[l KO LA i

The detector names displayed along the x-axis combine the first character of the laser color
with the center value of the filter bandpass range for that detector.

The plot supports the display of specific populations or combinations of populations, and
displays live data during acquisition. Density color schemes or color by population can be
modified in the inspector window when the plot is selected. The spectral plot does not support

zoom, biexponential scaling, or gate drawing.

Raw parameter intensity

Specimen_001-Tube_001 u
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4. |f everything is on scale:

a) No changes onthe PMTs voltages are needed and experiments can be performed
with standardization between experiments and equipment’s.
b) The PMTs voltages for each experiment are updated every day with the quality

control.

If some channels are out of scale, antibody titration is required. If not possible:

a) Adjust the PMTs voltages as needed for your experiment. Ensure that the signal
across all detectors is on-scale, not just the signal for the primary detector for each
fluorochrome.

b) The PMTs voltages for each experiment are fixed and standardization between

experiments and equipment’s is not possible.

Check the unstained to identify the channel with more autofluorescence.
Check all the single colors and confirm if the primary channel is the expected one
(important for compensation workflow).

7. Navigate to Experiment > Experiment Layout and assign parameter labels for each
reagent to an individual primary detector. Typically, both the dye and the antibody names
are added to the label, as shown in the following example. To add an autofluorescence
control to your experiment, select a paramater label associated with a channel with high
autofluorescence, typically one of the lower wavelengths of the UV or Violet laser. Click
the Assign button in the Autofluorescence Channel section of the Labels panel to add
AutoF to the selected parameter label. Click Ok.

(A troerees Ly

e T ¥ 0 Dt

%, perw 331

Note: The "AutoF" label is case-sensitive. The Autofluorescence control is only supported in

spectral workflows, not compensation workflows. Calculate Compensation cannot be

performed if an AutoF label is assigned. AutoF should only be assigned to a single channel
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within an experiment setup. Calculate Spectral Unmixing cannot be performed if more than
one channel has AutoF assigned.

Creating a Spectral Unmixing matrix

1. Select Experiment > Compensation Setup > Create Compensation Controls from
the main menu.

Create Compensation Controls

Incluide separate unstained control nbe/well [] Include Generic

Detector

Label

*UV4ds
» B537
r B675
r VG585
r R675

AutoF
FITC
PerCP
PE
APC

Add Delete Labels

OK Cancel

2. Leave the checkbox “Include Generic” in its default (deselected) state.

3. Click OK to create the controls. This adds the controls to the experiment Browser
window, under Compensation Controls, and creates a tab for each control on the
worksheet. If you assigned AutoF to a detector in the experiment layout, an AutoF
control tube will display here too, as shown in the following example.

3 Normal Worksheet - Sheet!
BlotiRBURALP A gKCHEEEE @

. L]
@ | Be=s)

4. If you have a separate tube for your unstained control, record the unstained control as
follows:

a) Select the Unstained Control tab on the worksheet.

b) In the experiment Browser, set the run pointer on Unstained Control.
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c) On the Acquisition Dashboard, click [P x|
Acquire Data. CTmewJoets | oot 000w
d) Adjust FSC and SSC voltages so you ﬁ.ﬁ
can see the population of INterest iN | ame.  Waee oo | oo s o3
the center of the FSC-A vs. SSC-A dot ;:w = ki;
plot. e B—

e) Move the P1 gate to cover the events of interest.

f) (Optional) Right-click the gate and select Apply to All Compensation Controls
from the context menu.

g) In the Acquisition Dashboard, click Record Data. The acquisition and recording
automatically stops when the number of events in the Events to Record list box is
reached (default value is 5000 events, we suggest to acquire 30000 events).

5. Record each of the single-color controls as follows:

a) Load the single-color control tube. If you are using an autofluorescence control in
your experiment, record your autofluorescence tube using your unstained cell
sample.

b) Select the tab for the single-color control on the worksheet.

¢) Inthe experiment Browser, set the run pointer on the corresponding control.

d) On the Acquisition Dashboard, click Acquire Data.

e) If necessary, move the P1 gate on the left dot plot to include the events of interest.

f) Inthe Acquisition Dashboard, click Record Data.

g) When the recording completes, remove the control tube.

File Edit View Experiment Populations Worksheet Cytometer HTS Help

A B@EErEEES

(53 Browser - TEST (55 | 3 Normal Worksheet - AutoF UV446 Stained Control
CTEAELICE BozkEBUEA paslc e nBEMHE \ \@E T
FE P Sheett | Unstained Control [ AutoF Uv446 Stained Cantrol \ FITC 8537 Stained Conirol | PerCP B675 Stained Contr
'} Name. Date Comp
@ @ Adminstator ___ PuioF Lv446 Stained Caniro] u o _AutoF UY446 Stained Conirol u
® £ Folder_001 é :W 5 =
& W TesT 4/18/22, %09:20PM =& i 23
|- 1@ Cytometer Settings Fed 5 g P2
@ (53 Global Worksheets %= @ 8%
&, Specimen_001 - 21
=] U Tube_o01 u & -
& *, Compensation Controls T o e r
1% Cytometer Settings @0 0016 200 260 10? 10 0t 0°
= & {4 Unstsined Control 418/22, 05:32PM C-A  1.000) AutoF UV44B-A
£2 T2 AutoF UV446 Stained Control _ 4/18/22, 4:06:35 PM
=] - 4 FITC 8537 Stained Control 418/22, 08:17PM
= - (fa PerCP 8675 Stained Control 4/18/22, 408:41PM
= - [f PE Y6585 Stained Control 4/18/22, 408:02PM
= - |4 APC R&7S Stained Control 4f18[22, 4:0%:20PM
o Shared View

2
15

z
£+
E
B
1
&

h) If necessary, adjust the position and width of the P2 gate to span the positive

population on the histogram plot.
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6. Select Experiment > Compensation Setup > Calculate Spectral Unmixing.

The screen displays the Single Stained Setup dialog.

Single Stained Setup

Spectral Unmixing calculation has completed successfully.

Name: ProtoDev Spec Mix|

Link & Save Apply Only Cancel

@ Open Experiment Ctrl+0
=] u

a Close Experiment Crl+W
= Experiment Layout 2, 4:05:32PM
(2] Compensation Setup > Create Compensation Controls
[ View Compensation > Modify Compensation Controls
=] 1 APC R675 Stained Control 4/18/ Calculate Compensation

- Shared View Calculate Spectral Unmixing

7. Enter a name for the setup and click Link & Save to link the compensation setup to the

cytometer settings and to save the settings to the Compensation Settings catalog.

Note: To view the saved settings, select menu item Cytometer > Catalogs and select the

Compensation Setup tab. The Type column on this tab classifies settings created using Calculate

Spectral Unmixing as Spectral and settings created using Calculate Compensation as

Compensated.

Recording and analyzing spectral data

In the Global Worksheet, with the specimen tube selected, create more plots, gates, and

statistics in addition to those created when initially setting up the experiment.

Selecting Parameters

Select H and W for the FSC parameter and/or SSC for doublet exclusion.

Creating a Dot Plot and Histogram

Create a FSC-A vs. SSC-A plot on the global worksheet.

5 Global Worksheet - Global Sheet1

B ot kS lAL LEE @& St il

Select the “Dot Plot” icon on the Worksheet toolbar and
click once in the upper left corner of the worksheet field.
A default size plot is drawn. Create a histogram for each

fluorescent parameter, selecting “Histogram” icon on the

Worksheet toolbar and click on the worksheet field.

eeeeee 001-Tube_001

L) o°
CD16+56 PE-A
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Creating a Gate

Create a gate by selecting the “Polygonal Gate” button and drawing it in the dot plot. Be sure

you finish your gate at the same point you started drawing it. This gate (P1) will let you gate

on a single cell population and exclude aggregates, dead cells and debris.

Change the parameters on your dot plot by left clicking on them and

selecting the one you need in the pop-up menu.

Selecting Parameters for Dot Plot Axes

Bring to Front
Send to Back

Create Statistics View

Show Populations N [ AiEvents
Vi [PI

Scale to Population

Show Population Hierarchy  Ctrl+G

Ctri+R

Order Populations by Count

To gate it on the P1 gate, right click inside the FSC-A vs. SSC-A dot ...

o)

plot and in the popup menu select “Show Populations”, then “P1”. ¥ cu

I copy

Delete

Ctr+D

Ctri+x
Ctr+C
Delete

1. Record sample data using the initial tube.

When your settings are done you should be ready to start acquiring your samples. First you need

to define the number of events you want to record — you can do so in “Events To Record” by

setting the number you wish. In
“Stopping Gate” you have the option
to choose one gate, and the acquisition
will only stop when the number of
events is reached in that specific gate.
The “Storage Gate” should always be
set to ‘All Events’. Press “Record
Data” when you want to start to record

your acquisition.

Current Activity
Active Tubeiwell Threshold Rate
Tube_001 0 evtis

Basic Controls

Stopping Gate Events Elapsed Time
Oevt 00:00:00

l »lJ Mext Tube H B Acquire Data

Acquisitio
Stopping Gate: v |Events To Record:
Storage Gate: s v |Events To Display:

Acquisition Status
Processed Events:

Threshold Count:

2 =
. Record Data &

30000 evt _J) | Stopping Time (sec): =11
SOUD evt

Electronic Abort Rate:

Electronic Abort Count:

2. To acquire and record more tubes, click Next Tube and/or Duplicate the Specimen.

Tubes must have the same parameter labels as was set up in the Spectral Unmixing

algorithm by the Create Compensation Controls menu command.
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When the software calculates spectral unmixing, it also calculates compensation values
(asif you had selected Experiment > Compensation Setup > Calculate Compensation).
You can switch between spectral unmixed and traditional compensation values, by toggling
between Spectral and Compensated in the dropdown menu, to compare the plot data in
each case. By default, when you select spectral unmixing, the Spectral settings are
selected in the dropdown menu on the Compensation panel of the Inspector window as

shown in the following example:

[/ Inspector - Tube_001 I:m
Tube Labels Acqg. Cytometer Settings Keywords

Parameters Compensation

Comp Calculated (Available): Spectral (S,C,U) View Data: | Spectral N
Detector Fluorochrome Spectral Overlap
. Ud% |Frrc 1.20| A
¢ U515 |Frc [ 26.04|
- US40 |Frrc ' 43.97|
. U585 |Frre [ 26.48)|
« U610 |Frrc ' 18.54]
¢ U660 FITC 4.37
- U895 FITC 2.30
e U736 FITC 0.70
+ U809 |Frrc [ 0.32)
. V427 FITC 1.43
s V450 |Frrc [ 3.05|
e V470 |Frre ' 2.23|
¢ V510 |Frrc [ 6.72|
e V540 |Frrc ' 10.35|
. V576 |Frrc [ 10.50
¢ V595 |Frrc ' 9.62|
. V615 |Frrc [ 9.04|
* V660 |Frrc ' 4.29|

uran lerrm aanl

Print

In any case, do no adjust any of these matrix values (neither in compensated or spectral
mode). If afterwards you want to adjust the matrix, you should do it in the spectrally unmixed
fcs files (you create a blank identity matrix, edit the comp interactions from zero to a different

value and apply it to your files)
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Exporting your data

After you finish recording your last sample, you can now export your data.

Always export your data as:

Unmixed fcs files — Removes all secondary detector channels and only writes the

spectrally unmixed/compensated data to the primary detectors for each stain reagent.

Smaller files, fewer detectors, easy to analyze. And you can edit the compensation

interactions by creating a blank identity matrix, adjusting the values and applying it to

your files.

@)

Right-click in the selected files or
Experiment to export > Export
> Unmixed FCS Files.

Note: When exporting data to an
FCS file, the exported data will
reflect the setting applied in the
dropdown control on the
Compensation  panel.  Must
select Spectral to proceed and
export as unmixed file. The
software displays an Export
Unmixed FCS Files dialog,

similar to the following:

(@ Export Unmixed FCS Files
File Version

@ FCs3.0 (OFCS3L

Parameter
FSC-A

FSCH

Parameter Type

®) Linear

@ Linear

o linexr ()

) Linear

@ Lnex

@ Linear (N

®) Linear

@ uner

(@) Linear

(@) Linear

®) Linear

oK Cancel

Experiment — Always export the experiment where you have created your settings. In

case you want to overwrite any single-color and/or redo the unmixing.

O

Right-click in the Experiment to export > Export > Experiment.

FCSfiles - Exports all 48 parameters acquired and writes the raw data + compensation

matrix calculated on the instrument. You will keep your raw data and, if needed, use it

to recompensate from scratch in FlowJo.

O

Right-click in the selected files or Experiment to export > Export > FCS Files.
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Templates:

- If you have standardized settings - Export your Panel Template to the computer.

Right click in the Specimen > Export > Panel Template >On “Type” select your Lab.
Click “Finish”. Your Panel Template is now saved.

Templates are stored outside the Browser to simplify the Browser display.

- If you don’t have standardized settings - export your Experiment Template to the

computer. Right click in the
Experiment > EXpOI’t > Experiment Select Template Type and enter a Template nhame

TYPE! Practice v é Unit name
Template >On “Type” select your ver: SR €=Name of the expdriment

[ Lack Template

Lab. Click “Finish”. Your Experiment

Template is now saved.

Templates are stored outside the

Browser to simplify the Browser

display.

Repeating a spectral experiment

- If you have standardized settings: In the Browser, select

[ Browser - 6-color gating_001

a location to create the new experiment. Open a New

|
experiment.
From the menu bar, Select Experlment > NeW Spec]men File Edit View Experiment Populations Worksheet Cytor
) ] ] H B [E# & NewFolder Ctrl+N
The Panel Templates dialog is displayed. 3 Browser - Pr L New Experiment el
-_ I’\ New Specimen Ctrl+M I
SEXRT —
L i€ Ne eter Setting
@ Panel Templates L 8 @ Bos Import Cytometer Settings
3' NevesVitor ribotssantos  Teste J= @& @ NewGlobal Worksheet

’ @ @ NewPlate Ctrl+K
Name Date Name: Blank Panel 2
sank pane I pen Expes |
Compensation Controls 10/30/23, 4:45 PM Close Experiment Ctrl+W
mF Test 0/28/23, 2:59 PM

' Experiment Layout

Specimen_001 10/30/23, 5:35 PM - I
teste Ana 9/26/23, 12:30 PM Compensation Setup >
teste 0/28/23, 2:37 PM

Name: | glank panel Copies: 1 : t
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In the tab containing the experiment template that you want to load, select the template
and click OK. Adjust FSC, SSC and Threshold accordingly. Confirm the parameters and

labels are correct for the assay that you want to repeat. Record and analyze the first tube.

Copy the recorded tube cytometer settings and paste to the Experiment cytometers

settings so that the correct settings are applied to all the experiment and following tubes.

- If you don’t have standardized settings: In the Browser, select a location to create the

new experiment.

From the menu bar, select Experiment > New Experiment. The Experiment Templates

dialog is displayed

Experiment Templates
General BD Service ProtoDev QC try three
Name Date
protobev /20 11

Name: proto Dev

Name: Proto Dev

Copies: 1 : f

File Edit View Experiment Populations Worksheet Cytor

H Tﬁ j % B4 New Folder Ctrl+N
— ==
7 Browser - prfl  New Experiment aree |
SEST N r\lew %pecimen ;trl-rjﬂ

Import Cytometer Settings

@ New Global Worksheet

New Plate Ctrl+K

Close Experiment Ctrl+W
Experiment Layout |

Compensation Setup >

In the tab containing the experiment template that you want to load, select the template

and click OK.

Adjust FSC, SSC and Threshold accordingly.

Confirm the parameters and labels are correct for the assay that you want to repeat.

Record and analyze spectral data as described in Recording and analyzing spectral data.
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