
Figure 1. Workflow for single-cell CRISPR screening using the BD Rhapsody
™

 System. Cells that are subjected to CRISPR perturbations and carrying 

sgRNAs are loaded onto the BD Rhapsody
™

 HT Xpress System, where individual cells are captured in microwells. Both mRNA and sgRNA molecules are 

hybridized to barcoded beads via poly(A) capture, enabling single-cell resolution. sgRNAs are selectively amplified in parallel with either the BD whole 

transcriptome analysis or targeted mRNA assays. Indexed libraries are then prepared for next generation sequencing. Downstream analysis, including 

sgRNA assignment per cell and transcriptome profiling, can be performed using the BD Rhapsody
™

 Sequence Analysis Pipeline and BD Cellismo
™

 Data 

Visualization Tool. 
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™
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Introduction

Single-cell CRISPR screening enables high-resolution functional 

genomics by linking thousands of targeted gene perturbations 

to transcriptomics and phenotypic responses within individual 

cells. This approach facilitates systemic interrogation of gene 

regulatory networks and identification of functional elements and 

elucidates mechanisms underlying drug sensitivity and resistance. 

The BD Rhapsody
™

 System provides an integrated workflow for 

pooled CRISPR screens combined with whole transcriptome or 

targeted scRNA-seq, enabling cost-efficient and scalable analysis of 

perturbation effects. Furthermore, incorporation of BD
®

 OMICS-One 

Protein Panels allows simultaneous quantification of cell surface 

proteins, delivering a multiomics perspective on gene perturbation 

responses. For large-scale studies, the BD Rhapsody
™

 HT Xpress 

System supports high-throughput single-cell CRISPR screening, 

ensuring robust and reproducible data generation.

•	 Seamless integration with existing workflows 

on the BD Rhapsody
™

 Single-Cell Analysis System

•	 	Flexibility to scale experimental design using 

BD whole transcriptome analysis or 

targeted mRNA assays

•	 	Supported by custom targeted panels 

•	 Compatible with common CRISPR vectors with 

poly-A capture (CROP-seq, Perturb-seq)

•	 Supports CRISPRko, CRISPRi and CRISPRa 

•	 Multiomics compatible using CITE-seq

Highlights
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Whole Transcriptome Analysis Workflow

After sgRNA amplification, go back to the bead and 

continue with WTA.

1	 Amplify sgRNA off the beads by completing a PCR1 

reaction containing a custom sgRNA primer 1.

2	 Clean PCR reaction using AMPure XP Bead clean up per 

manufacturer's instructions.

3	 Complete a nested PCR2 reaction containing a custom 

sgRNA primer 2.

4	 Clean PCR reaction using AMPure XP Bead clean up per 

manufacturer's instructions.

5	 Proceed with indexing PCR for NGS sequencing and go 

back to the bead to complete WTA.

Targeted mRNA Workflow

sgRNAs custom primers are added alongside the mRNA 

targeted panel.

1	 Combine custom sgRNA primer 1 in the PCR1 reaction 

mixture containing the mRNA targeted primer panel.

2	 Clean PCR reaction using AMPure XP Bead clean up per 

manufacturer's instructions.

3	 Combine custom sgRNA primer 2 in the PCR2 reaction 

mixture containing the mRNA targeted primer panel.

4	 Clean PCR reaction using AMPure XP Bead clean up per 

manufacturer's instructions.

5	 Proceed with indexing PCR for NGS sequencing.

Data analysis

CRISPR screening using the BD Rhapsody
™

 System allows streamlined data analysis. FASTA files containing identifier names 

and guide RNA sequences (for CROP-seq) or barcode sequence (for Perturb-seq) can be easily integrated into the BD Rhapsody
™

 

Sequence Analysis Pipeline by adding them to the Supplemental Reference input (for whole transcriptome assays) or the Targeted 

Reference input (for the targeted mRNA panels). After pipeline execution, UMI counts for each guide per cell are included in 

the main Cell x Gene count matrix, with the identifier names from the FASTA file appearing as guide ‘genes’. Results can also be 

visualized in the BD Cellismo
™

 Data Visualization Tool using the .CELLISMO output file generated by the pipeline. 
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Figure 2. Integration of sgRNA library preparation with the BD whole transcriptome analysis assay (A) and BD targeted mRNA assay (B).
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CRISPR screening with the BD whole transcriptome analysis assay

The peer-reviewed publication “In Vivo Single-Cell CRISPR Uncovers Distinct TNF Programmes in Tumour Evolution” (Renz PF, et 

al. Nature, 2024) highlights how CRISPR screening can be used with the BD whole transcriptome analysis assay. In this study, a 

modified CROP-seq vector (CROPseq-Guide-Puro, Addgene #86708) was employed in an in vivo CRISPR application that uncovered 

important tumor necrosis factor (TNF) signaling modules. Approximately 150 sgRNAs were used, with 3 sgRNAs per gene. sgRNAs 

were delivered into Cas9-expressing mouse embryos through lentiviral infection. Approximately 500,000 cells were captured in the 

BD Rhapsody
™

 System and further analyzed. 

Using the BD Cellismo
™

 Data Visualization Tool, we re-analyzed the available published data to showcase some examples of 

downstream analysis (Figures 3 and 4).

Figure 3. Data generated using the BD Cellismo
™

 Data Visualization tool showing a UMAP generated plot with cell type assignments (A) and 

identification of cells with sgRNA detection (B). Cell-type specific markers are shown in (C). 
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Figure 4. Further analysis with sgRNAs, similarly shown in the publication. (A) Proportion of the 150 sgRNAs found in various cell types shown. (B) Effect 

of perturbatuions on the TNF signaling gene module. In both figures, sgRNA perturbations are shown on the x-axis ranked from the most (left) to least 

(right) abundant. 

CRISPR screening with the BD targeted mRNA assay

An example of a CRISPR screen using a modified CROP-seq vector (CROPseq-Guide-Puro, Addgene #86708) on the BD Rhapsody
™

 

platform using a targeted mRNA approach is demonstrated in the publication “Sensitive Dissection of a Genomic Regulatory 

Landscape Using Bulk and Targeted Single-Cell Activation” (Vučićević D, et al. Cell Genom, 2025). In this publication, sgRNA was 

amplified concurrently alongside a custom targeted gene panel. The study used approximately 1,000 sgRNAs and had an mRNA 

targeted panel of approximately 150 genes. 

Conclusion

Single-cell CRISPR screening is a powerful tool with which to deeply characterize thousands of genomic perturbations in millions 

of cells within a single experiment. The BD Rhapsody
™

 System provides a seamless end-to-end solution for CRISPR studies with 

flexible options for multiomic approaches at varying scales of experimental designs that generate high-quality data, while still 

remaining cost efficient.  

Ordering information 

Description Size Cat. No.

BD OMICS-One™ WTA Next Amplification Kit 8 reactions 572620

BD Rhapsody™ Targeted mRNA and AbSeq Amplification Kit 4 reactions 633774

BD Rhapsody™ HT Xpress Package 666625
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