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Abstract 

Extracellular vesicles (EVs) in liquid biopsies contain messenger RNA (mRNA), which 

can be sequenced to reveal clinical information on somatic mutations, resistance 

profiles, and tumor recurrence. However, because EV mRNA is rare in liquid biopsies 

and requires large sample volumes or specific procedures for analysis, it is still 

underutilized. We now present Self-amplified and CRISPR-aided Operation to Profile 

EVs (SCOPE), a platform for EV mRNA detection. Using CRISPR-mediated target 

RNA recognition via Cas13, SCOPE enables sub-attomolar detection limit and single-

nucleotide resolution in signal amplification and replication. We created probes for 

important mutations in the KRAS, BRAF, EGFR, and IDH1 genes as proof of concept, 

improved single-pot assay procedures, and put in place an automated multi-sample 

detection tool. We verified that SCOPE can identify lung cancer in its early stages in 

animal models, tracked the tumor mutational load in colorectal cancer patients, and 

categorized glioblastoma patients. By speeding up readouts, SCOPE can enhance the 

clinical application of EVs in precision oncology. 
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