
Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks used 

herein are the trademarks or registered trademarks of Beckman Coulter, Inc. in the United States & other countries1



Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks used 

herein are the trademarks or registered trademarks of Beckman Coulter, Inc. in the United States & other countries2

Rarity, an innovative Mutation 
Detection technology: Bridging 
Molecular Biology and Flow 
Cytometry

Dr. Shankar Pattabhiraman

Senior Product Manager,

Global Flow Cytometry Business Unit

2024-AMER-EN-106660-v1



Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks used 

herein are the trademarks or registered trademarks of Beckman Coulter, Inc. in the United States & other countries3

This document contains confidential and 
proprietary information owned by Rarity 
Bioscience and Beckman Coulter, Inc.

Any disclosure, use, copying or distribution of 
this information without the express written 
consent of Rarity Bioscience and Beckman 
Coulter, Inc. is strictly prohibited. 

Intellectual 
Property

(C) 2024 Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks mentioned 

herein are trademarks or registered trademarks of Beckman Coulter, Inc. in the United States and other countries. 



Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks used 

herein are the trademarks or registered trademarks of Beckman Coulter, Inc. in the United States & other countries4

Not all products are available in all 
countries. 

Product availability depends on country 
registration per applicable regulations.

Products shown in this presentation are 
For Research Use Only. Not for use in 
diagnostic procedures. 

Regulatory 
Disclaimer

(C) 2024 Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks mentioned 

herein are trademarks or registered trademarks of Beckman Coulter, Inc. in the United States and other countries. 



Beckman Coulter, Inc. All rights reserved. Beckman Coulter, the stylized logo, and the Beckman Coulter product and service marks used 

herein are the trademarks or registered trademarks of Beckman Coulter, Inc. in the United States & other countries5

DNA mutation detection on flow cytometry using 
superRCA 
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Agenda

Going with the Flow
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Technology - Rarity superRCA: molecular on flow

O u t p u t - Pa r t i c l eI n p u t - D N A P ro c e s s - s RC A  a s s ay

Combines 2 x RCA and padlock probes that transform nucleic acid sequences into particles

DNA extraction

- Tissue, Cells, cfDNA

Genotyping using several hundred probes per 

molecule – majority voting

Reduces background, improves sensitivity
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https://raritybioscience.com/technology/ 
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Informed approach:The probes designed for the mutations of discovered by NGS

https://raritybioscience.com/technology/


superRCA products visualized by Scanning Electron Microscopy (SEM)

https://raritybioscience.com/technology/ 

https://raritybioscience.com/technology/
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superRCA particle

Simple data 

analysis

Use of current 

infrastructure

Standardized data 

acquisition

~1 Million events

Improves reliability 

and statistics

Technology – Readout on the CytoFLEX cytometer

Mutant 

(0.81%)
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Workflow – Manual and auutomated workflows

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

DNA extracted 

from 

blood/plasma

96 well Microplate Multichannel Pipette Thermocycler

Manual workflow

Automated workflow

96 well Microplate
Liquid handler with 

thermocycler

The microplate is 

directly read on a 

flow cytometer

~3min/well

TAT

~3h

Accessory kit with 

enzymes, buffers etc

Mutation kit with 

specific probes
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NOTE: This assay was developed as a 

private mutation for an MDS study on 

molecular MRD, i.e. not fully validated. 

Expected MAF
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Performance and Utility – linear correlation and repeatability

Data generated by Dr. Steve Kussick, Phenopath/Quest

Repeatable with standard lab equipment 

and novice users

o Mutation tested: cKIT D816V

      660ng of input DNA 

      Serial dilution and spiked

      Biological  triplicates

o 2 different flow cytometers

      2 different labs 

      2 different operators

      2 different batches of reagents
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Ultra-sensitive monitoring of leukemia patients using 
superRCA mutation detection assays
Nature Communications (2022) 13:4033. doi:10.1038/s41467-022-31397-y

Performance and Utility – superRCA vs ddPCR

Benchmark for AML targets IDH1 (p.R123C and 

p.R132H) and IDH2 (p.R149Q and p.R172K)
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Performance and Utility – superRCA vs NGS

Detection in High GC regions

Ultra-sensitive monitoring of leukemia patients using 
superRCA mutation detection assays
Nature Communications (2022) 13:4033. doi:10.1038/s41467-022-31397-y
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Performance and Utility – superRCA in blood and Bone marrow

Ultra-sensitive monitoring of leukemia patients using 
superRCA mutation detection assays
Nature Communications (2022) 13:4033. doi:10.1038/s41467-022-31397-y

Detection in Blood and Bone marrow
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44 different mutant variants were detected cfDNA 

plasma samples with limited DNA amounts 

Liquid Biopsy of Solid tumor mutations

Cancers 2024, 16, 549. https://doi.org/10.3390/cancers16030549

The MAF levels fall from diagnosis to Follow-up samples
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Conclusions:

o SuperRCA is a highly sensitive assay to detect mutations, uses a majority voting system 

thereby reduces background, improves sensitivity

o Flow cytometry enables the acquisition of ~1 million particles, improving the reliability and CV

o Studies have shown that superRCA is 10-100 folds more sensitive than other methodologies

o The improved sensitivity allows use with DNA from blood as well as bone marrow

o SuperRCA can be used for Liquid biopsy, detecting 40+ mutations from plasma of CRC 

patients
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THANK YOU FOR YOUR TIME AND ATTENTION!
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