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QUICK REFERENCE

Capturing Single Cell RNA with the BD Rhapsody™ Single-Cell 
Analysis System (Single Sample)
Use the quick reference only after following the complete 
operating procedures and safety information in the Single Cell 
Targeted Library Preparation with the BD Rhapsody™ 
Single-Cell Analysis System User Guide (Doc ID: 47395).

Priming the BD Rhapsody Cartridge
Equilibrate Cartridge Wash Buffer 1 (PN 650000060) and 
Cartridge Wash Buffer 2 (PN 650000061) at room 
temperature ≥30 minutes before use.

Change pipette tips before every pipetting step.

1 Move the left slider to the middle (0) position on the 
BD Rhapsody™ Sample Loading Station.

2 Move the front slider to OPEN. 

3 Remove the cap of a Waste Collection Container 
(PN 650000090), and insert both the container and a new 
5 mL LoBind Tube (Eppendorf cat. no. 0030108310) into the 
appropriate slots in the drawer. Secure the cap of the tube to 
the holder.

4 Move the front slider to WASTE.

5 Place the cartridge on the BD Rhapsody Sample Loading 
Station.

6 Load the cartridge in the following order with the 
BD Rhapsody P1200M pipette:
Before loading the reagent into the cartridge, align the pipette 
tip with the inlet hole of the gasket, and then gently press 
down on the BD Rhapsody™ P1200M pipette to seal the 
pipette tip against the gasket and avoid leaks. 

7 Leave the cartridge on the tray at room temperature for 
1 minute.

Treating the surface of the BD Rhapsody 
Cartridge
If necessary, remove buffer overflowing the inlet after loading 
air into the cartridge by carefully wiping it with a lint-free 
wiper.

Load the cartridge in the following order with the 
BD Rhapsody P1200M pipette:

Stopping point: The cartridge can be stored at room 
temperature for ≤4 hours. You can leave the cartridge on the 
tray. The performance of the cartridge has not been validated 
at room temperature storage of >4 hours.

Staining cells with viability markers
Protect Calcein AM and Draq7™ from light until ready to 
use.

1 Prepare cells according to your protocol or recommendations 
in the Single Cell Targeted Library Preparation with the 
BD Rhapsody™ Single-Cell Analysis System User Guide.

2 Add 3.1 µL of 2 mM Calcein AM and 3.1 µL of 0.3 mM 
Draq7 to the 620 µL volume of cell suspension (1:200 
dilution).

3 Gently pipet the suspension up and down to mix well.

4 Incubate the suspension at 37°C in the dark for 5 minutes. 

5 Pass the cells through a Falcon® Tube with Cell Strainer Cap 
(Thermo Fisher PN 352235). 

6 Count the cells immediately: Gently pipet 10 µL of the cell 
suspension into a hemocytometer. 
Count the cells in the BD Rhapsody™ Scanner ≤5 minutes 
after loading. 

Keep the remaining cells on ice, and protect them from light.

Counting cells with the BD Rhapsody™ Scanner
1 Insert the hemocytometer with loaded cells, and align the 

hemocytometer with A and B on the Hemocytometer Adapter. 

2 Launch the BD Rhapsody™ Scanner software, and ensure 
that the main menu displays. Tap Scan.

3 If necessary, wipe condensation from the top surface of the 
cartridge with a lint-free wiper.

Step
Volume 
(µL) Pipette mode

100% ethyl alcohol 700 Prime/Treata

a. At Prime/Treat, press the button once to aspirate 700 µL, and 
press the button again to dispense 700 µL.

Air 700 Prime/Treat
Cartridge Wash Buffer 1 
(PN 650000060)

700 Prime/Treat

Step
Volume 
(µL) Pipette mode

Air 700 Prime/Treat
Cartridge Wash Buffer 1 
(PN 650000060)

700 Prime/Treat

Leave the cartridge on the tray at room temperature for 
10 minutes. 
Air 700 Prime/Treat
Cartridge Wash Buffer 2 
(PN 650000061)

700 Prime/Treat
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4 Place the Hemocytometer Adapter on the Scanner tray so that 
the notch of the adapter matches the corner notch and the 
barcode faces toward the front of the instrument.

5 Tap Continue.

6 Select the protocol from the drop-down menu. Select or enter 
the experiment name, sample name, and user.

7 Tap Side A or Side B, and then Start Side A Scan or Start Side 
B Scan. This is the Cell Count step. 

8 After the scan is complete, tap OK.

9 Tap Scan to scan the other side of the hemocytometer, and 
then repeat steps 7–8; or tap Eject and remove the 
Hemocytometer Adapter from the tray. Tap Done.

10 On the main menu, tap Analysis and then the experiment to 
view the total cell concentration and cell viability.

11 Proceed as follows:
– If the cell concentration is ≤1,000 cells/µL, proceed to 

step 12.

– If the cell concentration is >1,000 cells/µL, dilute the cell 
suspension in cold Sample Buffer (PN 650000062) to 
~200–800 cells/µL. Recount the cells in the hemocytometer 
following steps 1–10, and then proceed to step 12.

12 Tap Prepare at the top of the results screen to display the 
Samples Calculator screen. 

13 Dispose of the hemocytometer according to local safety 
regulations.

Loading cells in the BD Rhapsody Cartridge, 
preparing Cell Capture Beads, and imaging cells

To ensure an air-tight seal with the BD Rhapsody P1200M 
and P5000M pipettes, hold the pipette with one hand, and 
slightly twist the pipette to firmly seat a pipette tip on the 
pipette shaft.

Change pipette tips before every pipetting step.

1 Choose the number of captured cells on retrieved beads based 
on the estimated multiplet rate. See the Single Cell Targeted 
Library Preparation with the BD Rhapsody™ Single-Cell 
Analysis System User Guide.

2 According to the number of captured cells chosen in step 1, 
obtain the stock cell and buffer volumes from the scanner to 
prepare a cell suspension of ≥650 µL (≥610 µL for low cell 
number samples) for loading into a cartridge. 
If the calculated volume exceeds the entered total volume, the 
calculated buffer volume is negative, a cell concentration 
warning is displayed, use 610 µL of the cold cell suspension 
for cartridge cell loading.

3 From the volumes obtained in step 2, prepare the cell 
suspension in cold Sample Buffer (PN 650000062) in a new 
1.5 mL LoBind Tube.
Ensure the stock solution is well suspended by gently 
pipetting cells up and down before transferring the 
appropriate volume for dilution.

4 Load the cartridge on the tray in the following order with the 
P1200M pipette:
If necessary, remove buffer overflowing the inlet after loading 
air into the cartridge with a lint-free wiper.

Air bubbles that may appear at the inlet or outlet of the 
cartridge do not affect cartridge performance.

5 If necessary, wipe condensation from the top surface of the 
cartridge with a lint-free wiper.

6 Incubate the cartridge with loaded cells protected from light 
at room temperature for 15 minutes on the Sample Loading 
Station or in the BD Rhapsody Scanner. To incubate the 
cartridge on the Scanner, enter a time delay of 15 minutes 
before tapping Start Cell Load Scan. (Cell Load step). After 
the scan, confirm the analysis is running.

7 During the 15 minute incubation, prepare the Cell Capture 
Beads. See Preparing the Cell Capture Beads, and then 
proceed to step 8.

8 Tap Eject to remove the cartridge, and then tap Scan and 
Done.

Preparing the Cell Capture Beads 
Use low retention pipette tips and LoBind Tubes when 
handling Cell Capture Beads.

1 Place the tube with Cell Capture Beads (PN 650000089) on 
the 1.5 mL tube magnet for 1 minute.

2 Carefully remove and discard the storage buffer without 
disturbing the beads while leaving the tube on the magnet.

3 Remove the tube from the magnet, and then pipet into the 
tube 750 µL of cold Sample Buffer (PN 650000062).

4 Pipet the bead suspension up and down to mix, and place 
them on ice.

5 After the Cell Load scan, and you have confirmed that the 
analysis is running, proceed to Loading and washing Cell 
Capture Beads in the cartridge.

Step
Volume 
(µL) Pipette mode

Air 700 Prime/Treat
Gently pipet the cell suspension up and down to mix.
Cell suspension 575 Cell Loada

a. In Cell Load mode, press the pipette button once to aspirate 
40 µL of air, immerse the pipette tip in cell suspension, and 
then press the button again to aspirate 575 µL of cold cell 
suspension. Dispense 615 µL of air and cell suspension.
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Loading and washing Cell Capture Beads in the 
cartridge 

1 Place the cartridge on the Sample Loading Station.

2 Change the mode of the BD Rhapsody P1200M pipette to 
Prime/Treat.

3 Load the cartridge in the following order with the 
BD Rhapsody P1200M pipette:

If necessary, remove buffer overflowing the inlet after loading 
air into the cartridge.

4 Let the beads settle in the cartridge on the tray at room 
temperature for 3 minutes. 

5 Image the cartridge (Bead Load step).

6 Place the cartridge on the Sample Loading Station.

7 Change the mode of the BD Rhapsody P1200M pipette to 
Wash. 

8 Load the cartridge in the following order with the 
BD Rhapsody P1200M pipette:
If necessary, remove buffer overflowing the inlet after loading 
air into the cartridge.

9 Image the cartridge (Bead Wash step).

Lysing cells 
Avoid bubbles.

1 Add 75.0 µL of 1 M DTT (PN 650000063) to one 15 mL 
Lysis Buffer bottle (PN 650000064), and then check the Add 
DTT box on the Lysis Buffer label.
Use the Lysis Buffer with DTT ≤24 hours and then discard.

2 Briefly vortex the lysis mix, and place it on ice.

3 Place the cartridge on the Sample Loading Station.

4 Move the left slider to LYSIS.

5 Change the mode on the BD Rhapsody P1200M pipette to 
Lysis.

6 Load the cartridge with the BD Rhapsody P1200M pipette:

7 Leave the cartridge on the tray at room temperature for 
2 minutes.
Maintain recommended lysis time for best performance.

Retrieving Cell Capture Beads for single cell 
RNA from the cartridge

1 Ensure that a 5 mL LoBind Tube was inserted into the drawer 
for bead retrieval.

2 Confirm that the mode on the BD Rhapsody™ P5000M 
pipette is Retrieval. 

3 Move the front slider to BEADS.

4 Move the left slider to RETRIEVAL.

5 Leave the Retrieval magnet in the down position for 
30 seconds.

6 Use the BD Rhapsody P5000M pipette to aspirate 5,000 µL 
of Lysis Buffer with DTT. 

7 Press down on the BD Rhapsody P5000M pipette to seal the 
pipette tip against the gasket of the cartridge to avoid leaks. 

8 Move the left slider to the middle (0) position, and 
immediately load the cartridge with 4,950 µL of Lysis Buffer 
with DTT using the BD Rhapsody P5000M pipette. The 
retrieval (top) magnet is in its full up position and is away 
from the cartridge.

9 Remove the pipette tip from the inlet valve of the cartridge 
before pressing the dial button once to purge the tip. Discard 
the pipette tip.

10 Move the front slider to OPEN, and then remove and cap the 
5 mL LoBind Tube.

11 Uncap the tube, and place it on the large magnetic separation 
stand fitted with the 15 mL tube adapter for 1 minute.
During the 1 minute incubation, proceed to step 12.

12 Image the cartridge (Retrieval step). 

13 Proceed immediately to performing reverse transcription and 
Exonuclease I treatment on the beads. See Single Cell 
Targeted Library Preparation with the BD Rhapsody™ 
Single-Cell Analysis System User Guide.

14 Appropriately dispose of the BD Rhapsody Cartridge and 
Waste Collection Container.

15 Appropriately dispose of the Lysis Buffer with DTT.

16 Clean the Sample Loading Station with 10% bleach or 70% 
ethyl alcohol. See the BD Rhapsody™ Single-Cell Analysis 
System Installation and Maintenance Guide (Doc ID: 43084).

Step
Volume 
(µL) Pipette mode

Air 700 Prime/Treat

 Change the mode of the BD Rhapsody P1200M 
pipette to Bead Load.

 Use a P1000 standard pipette to gently pipet beads in 
cold Sample Buffer (PN 650000062) up and down to 
mix, and then immediately load the cartridge with 
beads.

Beads 630 Bead Load

Step
Volume 
(µL)

Pipette 
modea

a. In Wash mode, press the button once to aspirate 720 µL of air 
or reagent. After aspiration, insert the tip into the cartridge, 
and then press the button once to dispense 700 µL of air or 
liquid. After removing the pipette tip from the cartridge inlet, 
press the button once to dispense the remaining 20 µL of air 
or liquid before ejecting the pipette tip.

Air 700 Wash
Cold Sample Buffer 
(PN 650000062)

700 Wash

Air 700 Wash
Cold Sample Buffer 
(PN 650000062)

700 Wash

Step
Volume 
(µL)

Pipette 
mode

Lysis Buffer with DTT 550 Lysis

Biological hazard. 
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For BD Biosciences technical support, contact researchapplications@bd.com, 1.877.232.8995, prompt 2, 2; 2350 Qume Drive, San Jose, CA 95131 USA

Trademarks are the property of their respective owners.
© 2018 BD. BD, BD Logo and all other trademarks are property of Becton, Dickinson and Company. 01/2018
The information in this guide is subject to change without notice. BD Biosciences reserves the right to change its products and services at any time to incorporate the latest technological 
developments. Although this quick reference has been prepared with every precaution to ensure accuracy, BD Biosciences assumes no liability for any errors or omissions, nor for any 
damages resulting from the application or use of this information. BD Biosciences welcomes customer input on corrections and suggestions for improvement.

For Research Use Only. Not for use in diagnostic or therapeutic procedures.
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