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[Abstract] Objective To establish a point-of-care testing system for respiratory syncytial virus subtype A (RSV-A) based on
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one-tube recombinase polymerase amplification combined with CRISPR/Cas12a, and to evaluate its detection performance and
Primers, CRISPR/Cas12a guide RNA (crRNA), and probes were designed and
synthesized targeting the conserved gene sequence encoding the M protein of RSV-A. A one-tube RPA-CRISPR/Cas12a detection

potential for clinical application. Methods

platform was established and optimized. Two instant readout schemes were developed with real-time fluorescence PCR instrument
reading or lateral flow dipstick reading: one-tube RPA-CRISPR/Casl2a fluorescence point-of-care testing, and one-tube RPA-
CRISPR/Cas12a lateral flow dipstick point-of-care testing. The sensitivity and specificity of both schemes were analyzed using
plasmid and pseudovirus templates. A total of 39 clinical samples containing RSV-A or 3 other febrile respiratory syndrome viruses
were tested to assess the Kappa consistency between the established point-of-care testing system and the gold standard RT-qPCR.
Results The one-tube RPA-CRISPR/Casl2a fluorescence point-of-care testing detected as low as 6.1x107" copies/pl of
pseudoviruses within 30 min at a constant temperature of 37 °C, and the one-tube RPA-CRISPR/Cas12a lateral flow dipstick point-of-
care testing achieved a detection limit of 6.1x10" copies/pl in 35 min under the same conditions. No cross-reactivity was observed

with the other three febrile respiratory syndrome viruses for both schemes. In clinical sample testing, both schemes exhibited 100.0%

specificity (15/15), with sensitivities of 95.8% (23/24) and 91.7% (22/24), respectively. The Kappa agreement with RT-qPCR was

94.7% and 89.4%, respectively. Conclusion The established RSV-A point-of-care testing system demonstrates high sensitivity and

specificity, and can serve as an effective tool for the clinical diagnosis and epidemiological surveillance of RSV-A infection.
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Fig.2 Sensitivity and specificity analysis of RPA-CRISPR/Cas12a one-tube real-time fluorescence detection system
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Fig.3 Sensitivity and specificity analysis of RPA-CRISPR/Cas12a one-tube lateral flow assay detection system
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