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Description

The three BD LSRs are located in the local room AI0346. 
The BD LSRII SORP is equipped with 5 lasers and 20 active detectors to allow maximum flexibility for high end experimental design. 
The BD LSRII Snoopy gives you the possibility to analyze your sample with 4 lasers and 13 different channels. 
The LSR Fortessa is a 5-laser and 18-fluorescence detectors analyzer. Its configuration is especially adapted to the use of new generation fluorochromes such as Brilliant Violet and Brilliant UltraViolet dyes.

Configuration of the instruments is detailed in the Tables 1,2,3 below. A list of fluorochromes that can be used with those configurations is also available in these tables.

In addition, a high throughput sampler (HTS) is available for the LSR II SORP and Snoopy only. The HTS provides fully automated and rapid sample acquisition from either a 96- or 384-well microtiter plate. Refer to the HTS User Guide. 
Note: For user that request HTS system, please inform the team and they will train you for the installation of the HTS system. 

Those are BSL-1 instrument (=Biosecurity Level 1= P1). P2 cells have to be fixed before running on the LSRII or run using a BSL-2 instrument.

Warning: All samples must be filtered just before acquiring. Use Polystyrene 5ml FACS tubes only on this machine.
Table 1: Configuration of the Instrument LSR II Snoopy 
	Violet
LASER
405 nm 
	
	780/60
	BV786
	Qdot 800
	 
	 
	 

	
	
	710/50
	BV711
	Qdot 700
	Qdot 705
	 
	 

	
	
	670/30
	BV650
	efluor 650
	Qdot 655
	eVolve 655
	 

	
	
	610/20
	BV605
	efluor 605
	efluor 625
	Qdot 605
	eVolve 605

	
	
	525/50*
	Pacific Orange
	Aqua
	AmCyan
	Qdot 565
	VioGreen

	
	
	450/50
	Pacific Blue
	BV421
	efluor 450
	CFP
	CellTrace Violet

	Blue LASER              488 nm
	
	695/40**
	PerCP
	PerCP-Cy5.5
	PerCP-efluor 710
	 
	 

	
	
	525/50
	FITC
	GFP
	Alexa Fluor 488
	CFSE
	MitoTracker Green

	Yellow Green LASER 561nm
	
	780/60
	PE-Cy7
	 
	 
	 
	 

	
	
	710/50
	PE-Cy5.5
	 
	 
	 
	 

	
	
	670/30
	PE-Cy5
	7AAD
	MitoTracker Red FM
	 
	 

	
	
	610/20
	PE-TexasRed
	PI
	mCherry
	Alexa Fluor 568
	MitoTracker Red

	
	
	586/15
	PE
	DsRed
	tdTomato
	Alexa Fluor 555
	MitoTracker Orange

	Red  LASER           640 nm
	
	780/60
	APC-Cy5.5
	APC - Cy7
	APC-efluor 780
	Alexa Fluor 780
	Live-Dead Near IR

	
	
	710/40
	Alexa Fluor 700
	Draq5 / Draq7
	 
	 
	 

	
	
	670/14
	APC
	Alexa Fluor 647
	Draq5 / Draq7
	Cy5
	MitoTracker DeepRed


Table 2: Configuration of the Instrument LSR II SORP 
	UV
LASER  355nm
	
	670 LP
	PI
	Hoecht Red (SP)
	BUV 737
	 
	 

	
	
	450/50
	DAPI
	Hoechst 33258
	Alexa Fluor 355
	mBCl
	DyeCycle Violet

	Violet
LASER
405 nm 
	
	780/60
	BV786
	Qdot 800
	 
	 
	 

	
	
	710/50
	BV711
	Qdot 700
	Qdot 705
	 
	 

	
	
	660/20
	BV650
	efluor 650
	Qdot 655
	eVolve 655
	 

	
	
	610/20
	BV605
	efluor 605
	efluor 625
	Qdot 605
	eVolve 605

	
	
	525/50*
	Pacific Orange
	Aqua
	AmCyan
	Qdot 565
	VioGreen

	
	
	450/50
	Pacific Blue
	BV421
	efluor 450
	CFP
	CellTrace Violet

	Blue 
LASER              488 nm
	
	685/35**
	PerCP
	PerCP-Cy5.5
	PerCP-efluor 710
	 
	 

	
	
	525/50
	FITC
	GFP
	Alexa Fluor 488
	CFSE
	MitoTracker Green

	Yellow 
Green LASER 561nm
	
	780/60
	PE-Cy7
	 
	 
	 
	 

	
	
	710/50
	PE-Cy5.5
	 
	 
	 
	 

	
	
	660/20
	PE-Cy5
	7AAD
	MitoTracker Red FM
	 
	 

	
	
	610/20
	PE-TexasRed
	PI
	mCherry
	Alexa Fluor 568
	MitoTracker Red

	
	
	585/15
	PE
	DsRed
	tdTomato
	Alexa Fluor 555
	MitoTracker Orange

	Red 
LASER           640 nm
	
	780/60
	APC-Cy5.5
	APC - Cy7
	APC-efluor 780
	Alexa Fluor 780
	Live-Dead Near IR

	
	
	710/50
	Alexa Fluor 700
	Draq5 / Draq7
	 
	 
	 

	
	
	670/14
	APC
	Alexa Fluor 647
	Draq5 / Draq7
	Cy5
	MitoTracker DeepRed


Table 3: Configuration of the Instrument LSR Fortessa 
	UV
LASER  355nm
	
	740/35*
	PI
	Hoecht Red (SP)
	BUV 737
	 
	 

	
	
	450/50**
	DAPI
	Hoechst 33258
	Alexa Fluor 355
	mBCl
	DyeCycle Violet

	Violet
LASER
405 nm 
	
	780/60
	BV786
	Qdot 800
	 
	 
	 

	
	
	710/50
	BV711
	Qdot 700
	Qdot 705
	 
	 

	
	
	670/30
	BV650
	efluor 650
	Qdot 655
	eVolve 655
	 

	
	
	610/20
	BV605
	efluor 605
	efluor 625
	Qdot 605
	eVolve 605

	
	
	525/50***
	Pacific Orange
	Aqua
	AmCyan
	Qdot 565
	VioGreen

	
	
	450/50
	Pacific Blue
	BV421
	efluor 450
	CFP
	CellTrace Violet

	Blue 
LASER              488 nm
	
	695/40***
	PerCP
	PerCP-Cy5.5
	PerCP-efluor 710
	 
	 

	
	
	530/30
	FITC
	GFP
	Alexa Fluor 488
	CFSE
	MitoTracker Green

	Yellow 
Green LASER 561nm
	
	780/60
	PE-Cy7
	 
	 
	 
	 

	
	
	710/50
	PE-Cy5.5
	 
	 
	 
	 

	
	
	670/30
	PE-Cy5
	7AAD
	MitoTracker Red FM
	 
	 

	
	
	610/20
	PE-TexasRed
	PI
	mCherry
	Alexa Fluor 568
	MitoTracker Red

	
	
	585/15
	PE
	DsRed
	tdTomato
	Alexa Fluor 555
	MitoTracker Orange

	Red 
LASER           640 nm
	
	780/60
	APC-Cy5.5
	APC - Cy7
	APC-efluor 780
	Alexa Fluor 780
	Live-Dead Near IR

	
	
	730/45
	Alexa Fluor 700
	Draq5 / Draq7
	 
	 
	 

	
	
	670/30
	APC
	Alexa Fluor 647
	Draq5 / Draq7
	Cy5
	MitoTracker DeepRed
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Procedure
During normal workdays the LSRs are started and a quality control is done by the Flow Cytometry Core Facility (PTCF) team in order to verify the performance of the instruments and to monitor the instruments over time. The software will be ready to log in with your personal username and password. 
1. Start up

Caution: Only required if you are using the LSR on the Weekend or on public Holidays.

1.1. Turn on computer and log in. 
1.1.1.  Choose the “Operator” icon. Password is Welcome#1. 
1.2.  Turn the flow cytometer on (Green button on the cytometer). 
Note: The cytometer connects automatically. While connecting, the message

Cytometer Connecting is displayed in the window footer. When connection completes, the message changes to “Cytometer Connected”.
1.3.  For the BD LSRII SORP and LSR Fortessa, turn the UV laser ON. Double click on the shortcut BD Coherent Connection 3 program created in the desktop.
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1.4. The program window will open.
1.5.  Click on “Stop All” in “All Lasers” section. Adjust the UV (355nm) power at 30mW, then click on “Start All”. The UV will power on at 30mW.
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1.6. Close the BD Coherent Connection 3 program.

1.7. Start BD FACSDiva software by double-clicking the shortcut on the desktop, and log in to the software. Use your personal username and password to log in to the FACSDiva software.
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1.8. Check FACSFlow and Waste tank level. To change it, refer to Step 6 below.

1.9. Allow 30 minutes for lasers to warm up and stabilize.
1.10. During the warm-up time:

1.10.1. Run 5 min, a tube of FACSClean solution on “Run high”.

1.10.2.  Run 5 min, a tube of FACSRinse on “Run high”.

1.10.3.  Run 5 min, a new tube of DI Water on “Run high”.

2. Experiment Setup
Each step for creating an experiment, setup compensation controls, create an acquisition template, and set acquisition criteria will be described below.
2.1. FACSDiva workspace.
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1. Browser
2. Acquisition Dashboard
3. Inspector
4.Global Worksheet
5. Cytometer

2.2. Create an experiment

2.2.1.  Go in the browser toolbar (1) to add an experiment (red border). Or in the menu bar go to Experiment > New Experiment
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2.2.2. To rename, right click on the experiment and select “Rename”. 
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Select “Cytometer Settings” in the browser.
2.2.4.  In the “Inspector window” (3) delete all the parameters not needed. 
2. [image: image25.png]


To delete parameters, click the selection button next to each unneeded parameters. Hold down the “Ctrl key” or “Shift key” to select more than one. Then, choose “Delete” button. 
2.2.4.2. [image: image26.png]


Click the “Parameters tab” in the “Cytometer window” (5) to check the parameters. Select H and W parameters for FSC and SSC to be able to exclude doublets.
Note: In case of some parameters were deleted by error, click “add” button and then, to change a parameter click on the name and a drop down list with all available parameters appears.
2.3.  Compensation Setup

2.3.1. Select in the tool bar Experiment>Compensation>Create Compensation Controls. 

2.3.2. Remove the parameter for the live/dead dye, this can be added again after the compensation. Refer to step 2.3.16 below. 
Note: Other option is to kill some of the cells to ensure that there is a strong signal in the live/dead channel.
2.3.3. Click “OK” and a new specimen called “Compensation Controls” appears in your experiment. Click on the “+” to display the individual compensation control tubes.
2.3.4. Set the current tube pointer to the “Unstained Control” tube under the “Compensation Control” Specimen.
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2.3.5. Load the Unstained control tube, press “Run Low” on the LSR and click “Acquire Data” in the “Acquisition Dashboard” window (2).
2.3.6. Adjust the voltage for FSC and SSC in order to set correctly the population of interest.
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2.3.7. Adjust the voltage for each parameter to ensure appropriate background signal.  
Note: Before recording tubes, run all single compensation tubes in order to verify that all positive signals are on scale. To be able to calculate the compensation, voltages should be the same for each tube.

Note: The negative signal is within the first decade of the histogram. 
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2.3.8. Click “Record Data” in the acquisition dashboard window.
2.3.9. The software automatically records 5000 events by default.
2.3.10. Select P1, right click and select “Apply to All Compensation controls”.
2.3.11. Run and record each single color compensation tubes.
2.3.12. Adjust if needed the P2 gates to fit the positive populations
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2.3.13. Select in the main toolbar, Experiment > Compensation Setup > Calculate Compensation.
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Rename the compensation.
2.3.15. Select “Link & Save” to apply your compensation to your acquisitions.
2.3.16. If you excluded the Live/Dead marker in the compensation setup.
2.3.17. Right Click on “Cytometer Settings”
2.3.18. Select “Unlink from compensation XXXX”
2.3.19. Run and record your PI sample
2.4.  Sample Setup

2.4.1. Switch back to the Global Worksheet to start creating graph to view the data

2.4.2. Click the “New Specimen” button to add a specimen and a tube to the experiment. Or in the menu bar go to Experiment > New Specimen.
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2.4.3. To rename, right click on the specimen and select “Rename”. 
2.4.4. Click the “New Tube” button to add a second tube. Rename your tubes.

2.4.5. Click to set the current tube pointer to Tube_001 in the Browser.

2.4.6. The pointer changes to green, and five green tabs appear in the “Cytometer” window. The current tube pointer indicates the tube for which cytometer settings adjustments will be applied and for which acquisition data will be shown.
3. Creating Plots and Histograms 
Plots and histograms are created in the Global Worksheet.  The Global Worksheet is the main working area where you create plots, define gates, show statistics and population hierarchies and enter custom text. 
3.1. Create plots, gates and visualization
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                     Acquisition template
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3.2. Population hierarchy

To see the population hierarchy, right click on one of the dot plot by selecting “show population hierarchy”. This will allow you checking if the gating strategy is correct.

                         Population Hierarchy table
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3.3. Plot visualization 
To be in accordance between plots and the population hierarchy, right click on the plot and select “Show Population” or go in the “Inspector” window and check the approriate gate. 
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4. Acquisition Setup and Run Samples
4.1. Go in the “Acquisition Dashboard” window. 
4.2.  Set the “Stopping Gate”, the “Events to Record” and if needed a “Stopping Time”.
4.3.  In case of several tubes to acquire, there is the two ways to label and set the acquisition parameter on all tubes. 
4.3.1.  “Duplicate without Data” Function
4.3.1.1. Set the first tube in the “Inspector” window for markers labelling, acquisition criteria.
4.3.1.2. Right click on the tube and select “Duplicate without Data” or “Ctrl key and D”. Repeat it according number of tubes.
4.3.2.  “Experiment Layout” Function.

4.3.2.1. Choose Experiment > Experiment Layout. 
4.3.2.2. Select the tab named “Label”. Enter the parameter e.g. CD3 into the label text field under the “Quick Entry”. To apply to all tubes, click on the top of the first column and choose e.g. CD3 into the label text field under the “Quick Entry”.
4.3.2.3. Select the next label and enter the next parameter etc. 
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4.3.2.4. Select the tab named “Acquisition”. Repeat the 4.3.2.2. above for “Stopping gate”, “Events to record” and “Stopping time” if needed.
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4.3.2.5. When all the parameters are assigned to a label and acquisition criteria, click “OK”.
4.4.  Install your tube onto the SIP.
4.5.  Set the current tube pointer to the appropriate tube.
4.6.  Press the “Run” button on the fluid control panel. Select the appropriate flow rate.
4.7.  Click “Acquire Data” in the “Acquisition Dashboard” window.
Note: Be aware that just clicking acquisition does not record any data.
4.8.   Click “Record Data” in the “Acquisition Dashboard” window.
4.9.  Recording will stop once the cytometer reaches the number of events to record.
4.10.  Remove the tube from the SIP. Let two drops fall down before installing the next tube. This limits the carryover from one sample to the other. If rear cells are of interest, run some DI Water in between the samples.

Warning: The fluidic system is controlled by the panel located on the cytometer and not by the software. If you stop the acquisition in the software, the sample continues to be sucked into the machine and you will loose your cells. To stop the aspiration of your sample, press the standby button on the control panel of the cytometer and remove your sample from the SIP.
5. Export Experiment and FCS files

Reminder: All experiments and FCS files will be deleted on a monthly basis during our Cleaning day. Export and transfer your experiments and FCS files on the appropriate “labshare”. You are responsible for your own backup. 
5.1. Select your experiment, right click and select Export > Experiment
Note: The experiment can only be opened with the DIVA software.
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5.2. Export the experiment to the “D drive” on the Data folder or directly on the appropriate labshare.
5.3. To export the FCS files, select your experiment, right click and select Export > FCS file
5.3.1.  Select “FCS 3.1”
5.3.2.  Click “OK”
5.4.  In the Save Export dialog box, verify the file storage location (same as Experiment)

6. Changing the Sheath and Waste Tank
Warning: Users have to take care of changing both Sheath and Waste tank in the same time. 

6.1.  Alarm noise

When the Sheat or Waste tanks need to be changed, an alarm will sound quite strongly and looking at the fluidics pump under the FACS, a red light is on. When the alarm sounds, press immediately the “Alarm” fluid control panel button to turn off the alarm as the noise is very loud and it can disturb other users. 

6.2. Sheath Tank

6.2.1.  Unscrew the lid and carefully remove sample line and put it in the holder to your left.
6.2.2.  Get a new full BD FACS Sheath box. 
6.2.3.  Put the lid with the sample line back on the new box and put the box back to original position.
6.3.  Waste Tank

6.3.1.  Remove the black holder that holds up the opening of the waste tank.
6.3.2.  Unscrew the lid of the waste tank.
6.3.3.  Get an empty waste tank from close to the sink to the right of the LSR II Snoopy. 
6.3.4.  Exchange the lids. 
Note: Please be careful, empty waste tank contains bleach solution. 
6.3.5.  Put the full tank back under the sink.
6.4.  Prime fluidics after changing tank

6.4.1.  Press the “Restart” fluid control panel button. 

6.4.2.  Install an empty tube on the SIP.

6.4.3.  Press the “Prime” fluid control panel button to force the fluid out of the flow cell and into the waste container.
6.4.4.  Repeat 3 times the priming procedure.
6.4.5.  Install a FACS tube (clear plastic) with 1ml of DI water on the SIP and run it on high for about 2min.
6.5. The cytometer is ready to use

7. In Between Users

7.1.  Run 3min of FACSClean solution on “Run high”
7.2.  Run 3min of FACSRinse on “Run high”
7.3.  Run 3min of a DI Water on “Run high”
7.4.  Log out from the software

8. Shutdown (End of day or Weekend)

Check in PTCF reservation web site if you are the last users of the day.

8.1.  Run 3 min of FACSClean solution on “Run high”
8.2.  Run 3 min of FACSRinse on “Run high”

8.3.  Run 3 min a DI Water on “Run high”

8.4.  Shut down the Software.

8.5.  Shut down the Computer
8.6.  Press the green button on the LSR to shut down the cytometer.
9. If needed: More Options
9.1. Create statistics

To create statistics, right click on one of the dot plot, and select “Create statistics view”. To edit the stats, right click on the stats table and select “Edit Statistics view”.

Note: Statistics results correspond to the population hierarchy.

[image: image14.png]1 Edit Statistics View

Headier | Populatons | statistcs|

Decimal Places

show Populations (m) (m) (m] (m] (]
Bt A [paremn.. | sevents | cuparent | ucrand.. | owtoral
i events SR ] 5] 5]

Lymphs ol o =] =] O

gl cle EREs] g 5] 5]

osr EREs] 5

= & [





        [image: image15.png]1 Edit Statistics View

Header | Popuaians | Statistcs |

Parameters

a

=

a
a
a
a

=
E
F
=

a

a

a

a

=

Fsca

FscH

Fscw

ssca

ssCH

sscw

0|00/000

FITC 455 525/50-0

©|0000oo

APC 640 670104

PE 561 S85/15-4

Tine

O000oooooozo

= |0|0|00|000ooo|o

[m]

= |0|0|00|000ooo|o
= |0|0|00|000ooo|o
= |0|0|00|000ooo|o
= |0/000|0000oos O

= |0|0|00|000ooo|o

~|0|=|

~|0|0|00|000ooo|o

= |0|0|00|000ooo|o

Decimal Places

o

@ Sort by Parameter - O Sort by Formua

[oisplay Range [ Lo oo (010,000,





Statistic Table
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To create  gates: adjusted manually





To create gate: adjusted automatically by Diva software. Note: Not recommended.





To create plots





Dot plot





Histogramm





Doublets discrimination





Define visualization of plots. Select the appropriate checkbox for each plot.





To customize plots
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