
Overview of performance data

BD RhapsodyTM VDJ CDR3 Protocols



1. Rhapsody VDJ CDR3 protocol – Utilizes 
BD Targeted kit + Immune response panel 
and enables customers to run VDJ assay 

2. Rhapsody VDJ CDR3 + BD® AbSeq 
protocol - Utilizes BD Targeted kit + 
Immune response panel + AbSeq and 
enables customers to run VDJ + AbSeq 

3. Rhapsody VDJ CDR3 + SMK protocol -
Utilizes BD Targeted kit + Immune 
response panel + SMK and enables 
customers to run VDJ on multiple samples 
together

4. Rhapsody VDJ CDR3 + BD AbSeq + 
SMK protocol - Utilizes BD Targeted kit + 
Immune response panel + AbSeq + SMK 
and enables customers to run VDJ + 
AbSeq on multiple samples together

BD RhapsodyTM VDJ CDR3 Protocol(s)



Overall Workflow

1st Stopping Point 2nd Stopping Point



Synthetic poly-A tail on cDNA 3’ end 
hybridizes to poly-T on its own bead.

Addition of DNA polymerase and 
reagents allows copying of new 
barcodes to cDNA 3’ end (equivalent to 
mRNA 5’ end)

Ability to amplify from the 5’ end of 
cDNA

New synthetic poly-A tail is added on 
cDNA 3’ end via template switching 
with a poly-T TSO (template switching 
oligo)

Workflow
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Workflow (cont.)



Technical Features & Performance Summary
Features Metric Current performance

Library quality
% reads assigned to cell labels

>80 %**
% reads aligned to amplicons

Sequencing depth # of reads per cell for V(D)J 
assembly

<5000
3000 (optimal)

2000 (met specs)

Cells processed # of cells that can be processed 1000 - 20000

Assay time Time of Assay (only V(D)J library) 2 working days

Workflow 1st Stopping Point 1-3 hours

Cost, usability, multiomics
capability AbSeq / SMK Compatible

Performance % recovery of cells loaded >85%**

Species Species Human & Mouse

Compatibility AbSeq (40-plex), SMK
Not compatible with WTA Compatible (optimized)

Samples tested PBMCs, enriched samples Optimized

** - Average performance data based on limited number of internal experiments



1) Tested, optimized VDJ CDR3 protocols

2) Primer sequences for human CDR3 region of TCR and BCR

3) Bioinformatics pipeline

1) The Rhapsody Targeted mRNA and AbSeq reagent kit (#633731, 
#633732, #633733, #633734) along with immune response panel 
(#633750)

2) AbSeq or SMK (as required)

3) Need to order the primers required for TCR and BCR (listed explicitly in 
the BD protocols), 

4) Order additional reagents required (listed explicitly in the BD protocols).

BD RhapsodyTM VDJ CDR3 Protocol 
Provided and needed components



• While the VDJ protocol can technically work with any Targeted 
panel, the immune response panel with genes specific for immune 
cells greatly aids in immune cell calling, a feature critical for VDJ 
output.

• The T cell panel can work if the BD VDJ assay is being used for T 
cell analyses only.

• The Onco-BC panel will not be effective in cell calling for VDJ
• To work effectively with our CDR3 VDJ assay, custom panels are 

advised to include immune response panel markers.

Compatibility with Targeted Assays



BD RhapsodyTM VDJ CDR3 Protocol
Required Materials and Primer Sequences



Sensitivity and Specificity Data

Examples of TCR and BCR sensitivity and specificity metrics

**Combined data from multiple experiments and 5 donors. Values 
displayed are mean +/- standard deviation.



BCR Performance – Sensitivity



BCR Performance – Specificity 
(% non-B cells with BCR CDR3 chain sequences)



BCR Performance – Specificity 
(% non-B cells with BCR CDR3 chain sequences)



TCR Performance – Sensitivity



TCR Performance – Sensitivity



TCR Performance – Sensitivity



TCR Performance – Specificity 
(% non-T cells with TCR CDR3 chain sequences)



Sequencing Depth Data

An overview of different immune cell subset detection at 
varying sequencing depths 



B cells



CD4+ T cells



CD8+ T cells



Gamma Delta T cells



BD VDJ Bioinformatics Pipeline Output



VDJ Pipeline 

All reads 
put into
the same 
input



_Metrics Summary File



_VDJ_Metrics Summary File



_VDJ_perCell File



_VDJ_perCell File



VDJ + SMK

An overview of VDJ + SMK performance data performed 
using 2 donor samples



Sample Tag Metrics

Sensitivity – 99.33%

Specificity



BCR Performance – Sensitivity



BCR Performance – Specificity 
(% non-B cells with BCR CDR3 chain sequences)



BCR Performance – Specificity 
(% non-B cells with BCR CDR3 chain sequences)



TCR Performance – Sensitivity



TCR Performance – Sensitivity



TCR Performance – Sensitivity



TCR Performance – Specificity 
(% non-T cells with TCR CDR3 chain sequences)



VDJ + BD® AbSeq

An overview of VDJ + AbSeq performance data



BD AbSeq Marker Detection in B Cells
Immune mRNA Panel BCR_Paired BCR_Heavy_C gene dominant BCR_Light_C gene dominant

IgD (AbSeq) CD19 (AbSeq) CD20 (AbSeq) CD185 (AbSeq)



BD AbSeq Marker Detection in T Cells
Immune mRNA panel TCR paired TCR _Alpha_Gamma_C gene dominant TCR _beta_delta_C gene dominant

CD4 (AbSeq) CD5 (AbSeq) CD28 (AbSeq) CD3 (AbSeq)



BCR Performance – Sensitivity



BCR Performance – Specificity 
(% non-B cells with BCR CDR3 chain sequences)



BCR Performance – Specificity 
(% non-B cells with BCR CDR3 chain sequences)



TCR Performance – Sensitivity



TCR Performance – Sensitivity



TCR Performance – Specificity 
(% non-T cells with TCR CDR3 chain sequences)



Mouse Primer Panel



Primer Names
IDT Primer 

Stock Conc. 
(µM)

Vol/Primer 
Required 

(µl)

Total Vol of 
IDTE (µl)

Final Vol 
(µl) Sequence

TRAC N1

200 12.5 437.5 500

TTTTCGGCACATTGATTTGGGAG
TRBC N1 CTCAGGCAGTAGCTATAATTGCT
TRDC N1 CAATCTTCTTGGATGATCTGAGACT

TRGC1-TRGC2 N1 GGAAAGAACTTTTCAAGGAGACAAAGG
TRGC4 N1 CATCCTTTTCTTTCCAATACACCC

TCR Primer Panel

TRAC N2

200 12.5 437.5 500

CAGACGTGTGCTCTTCCGATCTAGGTTCTGGGTTCTGGATGT
TRBC N2 CAGACGTGTGCTCTTCCGATCTCAATCTCTGCTTTTGATGGCTC
TRDC N2 CAGACGTGTGCTCTTCCGATCTGTAGAAATCTTTCACCAGACAAGC

TRGC1-TRGC2 N2 CAGACGTGTGCTCTTCCGATCTTTGGGGGAAATGTCTGCA
TRGC4 N2 CAGACGTGTGCTCTTCCGATCTAATAGTAGGCTTGGGAGAAAAGTCTG

Mouse T cell PCR1 Primers

Mouse T cell PCR2 Primers



BCR Primer Panel

Primer Names
IDT Primer 

Stock Conc. 
(µM)

Vol/Primer 
Required 

(µl)

Total Vol of 
IDTE (µl)

Final Vol 
(µl) Sequence

IGHA N1

200 7.5 442.5 525

AACTGGCTGCTCATGGTGTA
IGHD N1 AAGTGTGGTTGAGGTTCAGTTCTG
IGHE N1 GAAGTTCACAGTGCTCATGTTC

IGHG1 N1 CAGAGTGTAGAGGTCAGACT
IGHG2A-IGHG2C N1 TCGAGGTTACAGTCACTGAG

IGHG2B N1 GATCCAGAGTTCCAAGTCACAG
IGHG3 N1 TACGTTGCAGATGACAGTCT
IGHM N1 TGGATGACTTCAGTGTTGTTCTG
IGKC N1 TGTAGGTGCTGTCTTTGCTG
IGLC1 N1 CTGTAACTGCTATGCCTTTCCC

IGLC2-IGLC3 N1 TTGGTGGGATTTGAAGTGTCC

IGHA N2

200 39.0 91.0 520

CAGACGTGTGCTCTTCCGATCTTGTCAGTGGGTAGATGGTGG
IGHD N2 CAGACGTGTGCTCTTCCGATCTCTGACTTCCAATTACTAAACAGCC
IGHE N2 CAGACGTGTGCTCTTCCGATCTTAGAGCTGAGGGTTCCTGATAG

IGHG1 N2 CAGACGTGTGCTCTTCCGATCTCAGTGGATAGACAGATGGGGGT
IGHG2A-IGHG2C N2 CAGACGTGTGCTCTTCCGATCTATGGGGCTGTTGTTTTGG

IGHG2B N2 CAGACGTGTGCTCTTCCGATCTGTGGATAGACTGATGGGGGTGTT
IGHG3 N2 CAGACGTGTGCTCTTCCGATCTAGGGAAGTAGCCTTTGACAAG
IGHM N2 CAGACGTGTGCTCTTCCGATCTGACATTTGGGAAGGACTGACTC
IGKC N2 CAGACGTGTGCTCTTCCGATCTAGATGTTAACTGCTCACTGGATG
IGLC1 N2 CAGACGTGTGCTCTTCCGATCTGTTAGTCTCGAGCTCTTCAGA

IGLC2-IGLC3 N2 CAGACGTGTGCTCTTCCGATCTCAGTGTGGCTTTGTTTTCCT

Mouse B cell PCR1 Primers

Mouse B cell PCR2 Primers



BD, the BD Logo, Rhapsody and SeqGeq are trademarks of Becton, Dickinson and Company or its affiliates. All other trademarks are the 
property of their respective owners. © 2020 BD. All rights reserved.

For research only. Not for use in diagnostic or therapeutic procedures. 
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