
BD Rhapsody Demonstration/Training (Feb 2022)

4 Groups
Nicole (Mifsud Group)
Pirooz (La Gruta Lab)
Chris (Degli-Esposti Lab)
Pryanka (Davey Group)

Experimental Design
Nicole: Human targeted VDJ/T cell panel for gene expression
Pirooz: Mouse targeted VDJ/T cell panel for gene expression
Chris: Human Whole Transcriptome Analysis (WTA)
Priyanka: Human targeted VDJ/T cell panel for gene expression



BD Rhapsody Overview

Nicole: Targeted VDJ and T cell panel for gene expression
3 samples generated
Sample tags – multiplexing (up to 12 samples)
mRNA – gene expression (259 genes) 
TCR – VDJ analysis

VDJ & T cell 
response Panel
259 genes



pre-Rhapsody FACSort & Sample Multiplexing
untreated

treated

12 Sample Tags per Multiplex Kit
Input cells = 1 x 106

Cartridge load range: one sample 10-20,000 cells; multiplex 25,000 cells



BD Rhapsody

Scanner

Express



QC Viability Markers

Calcein AM in live cells the nonfluorescent calcein AM is converted to a green-
fluorescent calcein after acetoxymethyl ester hydrolysis by intracellular esterases.

DRAQ7™ (Deep Red Anthraquinone 7) is cell impermeable to intact cells

Dead cells

Live cells



Quality Control Scanner 

82% viability

95% efficiency



Single Cell Capture - cDNA Synthesis – Template switching
TSO (template switch oligo) is an oligo that hybridises to 
untemplated C nucleotides added by the reverse transcriptase 
during reverse transcription. The TSO adds a common 5' 
sequence to full length cDNA that is used for downstream cDNA 
amplification.
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Micromon DNA QC Fragment Analysis

Agilent 2100 bioanalyzer

Sample Name
Volume 

(uL) Conc (ng/uL) Dilution
Volume 

loaded (uL)
mRNA 3 17.5 1:20 1

ST 3 3.77 1:5 1
TCR 3 4.88 1:5 1



MHTP Illumina NextSeq 2000

Pooled sample – final volume 20 uL
Sample Name

Volume 
(uL) Conc (ng/uL)

mRNA 2.31 17.5
ST 1.54 3.77

TCR 16.15 4.88

Sequencing requested: NSQ2k run using P2 300cycle kit – 75/225nt PE reads.
Anticipated read coverage: up to 400M read pairs per run
Library construction: N/A
Cluster generation and sequencing: On-board Denaturing and clustering using 650pM of library pool with 20%Phix. 
Illumina Protocol 1000000109376 v3 Nov2020.
Parsing and Base Calling Dragen BCLConvert 3.7.4.

Dr Trevor Wilson
Scientific Manager, MHTP Medical Genomics Facility
$2500 for 6 samples (multiplexed – share flow cell cost)

NicMifsud_S2_R1_001.fastq.gz (10 GB)
NicMifsud_S2_R2_001.fastq.gz (35 GB)

Output Files:



Seven Bridges Genomics 

BD Rhapsody™ Targeted Analysis Pipeline run

https://igor.sbgenomics.com/

1. Create Project 
2. Upload NextGen Sequencing files (R1 and R2 fastq) and Reference file (BD fasta)

NicMifsud_S2_R1_001.fastq.gz (10 GB)
NicMifsud_S2_R2_001.fastq.gz (35 GB)

BD_Rhapsody_Hs_T_Cell_Expression_FASTA.fasta

3. Run analysis: 17 hours 25 min – run overnight



Seven Bridges Genomics: File Outputs





Preferences: Diagnostics

Exchange Plugins 

60 day free trial

R path
Plugins
Gene sets



γδ T cellsαβ T cells

TRGC

αβ vs γδ T cell subsets



γδ T cells: granulysin, perforin, granzyme A/B/K better biomarkers than IFNγ

Activation/cytotoxic markers



Clonotype mapping of prominent TCRs

TRDV1_TRGV8

TRAV12-1_TRBV4-1



So… what does it cost?

BD Rhapsody: 6 multiplexed samples

BD™ Human Immune Single-Cell Multiplexing Kit $1812/2 = $906
(12 tags, used 6)
TCR/BCR Multiomic Assay for Targeted (4 pack, used 1) $9525/4 = $2381
Immune Response Panel Hs (4 reactions, used 1) $320/4 =   $80
Total $3367

Micromon
Fragment analysis $97.50

MHTP Sequencing
NovaSeq Flowcell (shared with NLG lab) $5000/2 = $2500

Experiment total $5964.50

Cost per cell 19612 cells analysed ~$0.30/cell
(maximum number 10-20K/cartridge or up to 25K multiplexed)


