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Abstract

Staphylococcus aureus is one of the main pathogens causing hospital and community-acquired
infections, in particular, infections caused by methicillin-resistant Staphylococcus aureus (MRSA)
cause a higher mortality rate than those caused by methicillin-sensitive strains, which poses a
serious global public health problem. Therefore, rapid and ultrasensitive detection of patients
with clinical MRSA infection and timely control of infection are essential. Clustered regularly in-
terspaced short palindromic repeats (CRISPR) and CRISPR-associated proteins (Cas) based on
nucleic acid detection methods are well-known for its high specificity and sensitivity and pro-
grammability. Here, we successfully proposed a method based on CRISPR-Cas12a combined
with recombinase-aided amplification (RAA) through fluorescent readout to achieve accurate
identification and highly sensitive detection of MRSA in clinical samples. Results showed that
the limit of detection (LoD) of the RAA-Cas12a method could reach 10 copies/ul at 60 min of
reaction. Specificity tests showed that the method could distinguish MRSA from clinically com-
mon bacteria. The results of RAA-Cas12a were consistent with that of antimicrobial susceptibil-
ity tests (AST) and polymerase chain reaction (PCR) in 83 clinical samples. These results indi-
cated that the detection method based on RAA-Cas12a has high sensitivity and specificity, and
provides important value for rapid detection of MRSA.
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