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Fig.S1 Screening the crRNA for detecting PRRSV-2 by CRISPR/Cas13-based fluorescence assay 
[bookmark: OLE_LINK58][bookmark: OLE_LINK81](a) Identification of PCR amplification products of PRRSV-2 M gene cDNA by agarose gel electrophoresis. (b) The fluorescence intensity of different crRNAs was determined within 90 min using the Cas13a-based detection assay, assigning the left tube to the positive group and the right tube to the negative control group. (c) Sequence conservation analysis of crRNA203, crRNA208, crRNA283 and crRNA362 targeting PRRSV-2 M gene in PRRSV-2 strains.
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Fig.S2 Optimization of the reaction conditions for the CRISPR/Cas13a assay 
(a) Determination of the fluorescence intensity of different crRNA concentrations using CRISPPR/Cas13a-based detection assay. 1-6: The target RNA is PRRSV M gene standard, the concentrations were 6.0×109 copies/μL, 4.8×109 copies/μL, 3.6×109 copies/μL, 2.4×109 copies/μL, 1.2×109 copies/μL, and 6.0×108 copies/μL, respectively. (b) Determination of the fluorescence intensity of different RQ-5U reporter concentrations using CRISPPR/Cas13a-based detection assay. (c) Determination of the fluorescence intensity of different LwCas13a concentrations using CRISPPR/Cas13a-based detection assay. 1-7: The concentrations of LwCas13a were 55, 45, 35, 25, 15, 10, and 5 nM, respectively. (d) Determination of the fluorescence intensity of different temperatures using CRISPPR/Cas13a-based detection assay. (e) Determination of the final fluorescence intensity with or without preincubation of the CRISPR/Cas13a system (before target RNA addition) 
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Fig.S3 Optimizing CRISPR/Cas13a-based multiple crRNA detection system
[bookmark: OLE_LINK9][bookmark: OLE_LINK8](a-d) Determination of the fluorescence intensity of mutiple-crRNA combinations using CRISPPR/Cas13a-based detection assay. 1-11: The target RNA is standard RNA of PRRSV-2 M gene with concentration of 6.0 × 109 copies/μL-6.0 × 107 copies/μL, respectively. (e) Determination of fluorescence intensity to optimize the concentration of a multiplex crRNA cocktail (0, 12.5, 25, 50, 100, and 200 nM) over 90 min. (f) Determination of fluorescence intensity to optimize the concentration of LwCas13a (0, 55, 45, 35, 25, 15, 10, and 5 nM) over 90 min. (g) Determination of fluorescence intensity to optimize the concentration of RQ-5U reporter (0, 50, 100, 200, 400, 500, 800, 1000 and 2000 nM) over 90 min. (h) Determination of the detection sensitivity for the M gene of PRRSV-2 following optimization of the CRISPR/Cas13a systems. 1-11: The target RNA is a standard PRRSV-2 M gene RNA with a concentration range of 6.0 × 109 to 6.0 × 107 copies/μL.
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Fig.S4 Cross-reactivity assessment of the RT-RPA step 
Complete, uncropped agarose gel of Fig. 4c.





















[bookmark: _Hlk220634820]Supplementary Table1. PCR and RT-qPCR primer pairs for PRRSV-2 M.
	Name
	[bookmark: OLE_LINK1]Sequences (5’-3’)

	M-F
	[bookmark: OLE_LINK87][bookmark: OLE_LINK86]GAAATTAATACGACTCACTATAGGGCAAATAGGGTCGCGCTCACT 

	M-R
	[bookmark: OLE_LINK89][bookmark: OLE_LINK88]ACAGCTTTTCTGCCACCCAA

	M- [bookmark: _Hlk202114294]RT-RPA-F
	GAAATTAATACGACTCACTATAGGGGGTGCTTTTGGCGTTTTCCA

	M- RT-RPA-R
	[bookmark: OLE_LINK109][bookmark: OLE_LINK108]GCCGCTCACTAGGGGTAAAG

	RT-qPCR-F
	TTGCTAGGCCGCAAGTAC

	RT-qPCR-R
	ACGCCGGACGACAAATGC




[bookmark: OLE_LINK25][bookmark: _Hlk220442068]Supplementary Table2. Primer pair for amplification in vitro transcription template of crRNA targeting PRRSV-2 M.
	Name
	Sequences (5’-3’)

	crRNA
-F
	[bookmark: OLE_LINK90][bookmark: OLE_LINK91]TAATACGACTCACTATAGGGGATTTAGACTACCCCAAAAACGAAGGGGACTAAAAC

	crRNA 203-R
	[bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK92][bookmark: OLE_LINK93]CAAATAGGGTCGCGCTCACTATGGGAGCGTTTTAGTCCCCTTCG

	crRNA 205-R
	AATAGGGTCGCGCTCACTATGGGAGCAGGTTTTAGTCCCCTTCG

	crRNA 206-R
	ATAGGGTCGCGCTCACTATGGGAGCAGTGTTTTAGTCCCCTTCG

	crRNA 208-R
	[bookmark: OLE_LINK98][bookmark: OLE_LINK99]AGGGTCGCGCTCACTATGGGAGCAGTAGGTTTTAGTCCCCTTCG

	crRNA 209-R
	GGGTCGCGCTCACTATGGGAGCAGTAGTGTTTTAGTCCCCTTCG

	crRNA 361-R
	GGCTTTCATCCGATTGCGGCAAATGATAGTTTTAGTCCCCTTCG

	crRNA 362-R
	[bookmark: OLE_LINK97][bookmark: OLE_LINK96]GCTTTCATCCGATTGCGGCAAATGATAAGTTTTAGTCCCCTTCG

	crRNA 363-R
	CTTTCATCCGATTGCGGCAAATGATAACGTTTTAGTCCCCTTCG

	crRNA 364-R
	TTTCATCCGATTGCGGCAAATGATAACCGTTTTAGTCCCCTTCG

	crRNA 365-R
	TTCATCCGATTGCGGCAAATGATAACCAGTTTTAGTCCCCTTCG

	crRNA 283-R
	[bookmark: OLE_LINK100][bookmark: OLE_LINK101]ATCACCTCCAGATGCCGTTTGTGCTTGCGTTTTAGTCCCCTTCG

	crRNA 385-R
	GATAACCACGCATTTGTCGTCCGGCGTCGTTTTAGTCCCCTTCG
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