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Figure S1 Verification of the collateral cleavage activity of Cas12a using fluorescent 

assay. (a) Schematic of the Cas12a-based fluorescent assay; (b) The collateral 

cleavage of the Cas12a-crRNA duplex activated by dsDNA triggers. Randomly 

designed Target DNAs activate respective Cas12a-crRNA duplex. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S2 Confirmation of the Target DNA homologous crRNA using fluorescent 

assay and the optimized conditions. (a) Cas12a crRNA 1 was programmed to 

specifically Target DNA 1, and its time-course detection. The numbers represent the 

fluorescence ratio of adjacent points-in-time; (b) Cas12a crRNA 2 was programmed 

to specifically Target DNA 2; (c) Cas12a crRNA 3 was programmed to specifically 

Target DNA 3; (d) The concentrations of crRNAs and Cas12a were optimized. All the 

error bars are determined from three independent experiments. 

 

 

 

 

 

 

 



 

Figure S3 Confirmation of SARS-CoV-2 homologous crRNA. (a) Genome map of 

the SARS-CoV-2 showing crRNA. Visualization of the crRNA to identify N gene 

region in the SARS-CoV-2 genome; (b) crRNA specificity. Cas12a crRNA is 

programmed to specifically target SARS-CoV-2. The N gene crRNA used in the assay 

was specific for SARS-CoV-2 and failed to detect SARS-CoV and bat SARS-like 

coronavirus; (c) Time-course detection of the plasmids (2 nM) containing the N gene 

sequence of SARS-CoV-2, SARS-CoV and bat SARS-like coronavirus. The numbers 

represent the fluorescence ratio of adjacent points-in-time. All the error bars are 

determined from three independent experiments. 

 

 

 

 

 

 

 

 



 

Figure S4 Confirmation of the S-CRISPR assay. (a) SEM images (ZEISS ULTRA 55 

field emission scanning electron microscopy) of AgNPs (І; scale bar: 200 nm; 30 K ×), 

SERS probe (MBs-ssDNA-AgNPs; ІІ; scale bar: 500 nm; 20 K ×), and SERS probe 

cleaved by Cas12a (ІІІ; scale bar: 500 nm; 20 K ×). AgNPs were successfully linked 

on the surfaces of the MBs and unlinked from them after cleavage; (b) The 

concentrations of SH-ssDNA-biotin and AgNPs@4ATP are optimized; (c) S-CRISPR 

assay was confirmed using Target DNA 1. All the error bars are determined from three 

independent experiments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S5 Portable Raman plate reader. (a) The portable Raman spectrometer 

(QSPEC, SmartRaman); (b) Manual operation procedure of the portable Raman 

spectrometer; (c) DNase-cleaving SERS probe and signals as detected by the portable 

Raman plate reader. All the error bars are determined from ten independent 

experiments. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S1. Characteristics of clinical samples from COVID-19-suspected patients. 

Sample No. Sex Age Ct of N gene PCR Ct of orf1a gene PCR Clinical diagnosis 

1 M 67 39.35 - Positive 

2 F 56 36.73 - Positive 

3 F 38 - - Positive 

4 M 12 - - Positive 

5 F 48 24.48 26.88 Positive 

6 M 26 31.92 33.58 Positive 

7 M 58 30.91 31.64 Positive 

8 F 57 39.35 40.40 Positive 

9 M 43 33.66 35.49 Positive 

10 M 74 38.83 41.48 Positive 

11 F 65 37.37 40.83 Positive 

12 M 54 28.60 31.41 Positive 

13 F 36 - - Positive 

14 M 3 - - Positive 

15 M 53 35.33 35.47 Positive 

16 M 32 25.52 26.64 Positive 

17 M 32 35.47 36.37 Positive 

18 F 21 34.78 38.12 Positive 

19 F 55 - - Positive 

20 M 29 24.47 25.69 Positive 

21 F 31 33.23 35.51 Positive 

22 M 57 17.99 19.58 Positive 

23 F 54 34.94 36.37 Positive 

24 M 43 36.58 37.44 Positive 

25 M 31 24.96 26.48 Positive 

26 F 41 30.76 32.63 Positive 

27 M 25 - - Positive 

28 M 25 35.79 36.92 Positive 

29 F 37 39.42 - Positive 

30 M 61 36.44 37.42 Positive 

31 F 49 - - Positive 

32 M 67 - 40.35 Positive 

33 F 21 - - Negative 

34 F 55 - - Negative 

35 M 24 - - Negative 

36 M 22 - - Negative 

37 M 32 - - Negative 

38 F 54 - - Negative 

39 F 55 - - Negative 

40 F 54 - - Negative 

41 F 55 - - Negative 

42 M 12 - - Negative 



43 F 55 - - Negative 

44 F 48 - - Negative 

45 F 49 - - Negative 

46 M 31 - - Negative 

47 M 32 - - Negative 

48 F 55 - - Negative 

49 F 56 - - Negative 

50 F 56 - - Negative 

51 M 43 - - Negative 

52 F 54 - - Negative 

53 M 29 - - Negative 

54 M 31 - - Negative 

55 F 49 - - Negative 

56 M 32 - - Negative 

57 F 56 - - Negative 

58 F 21 - - Negative 

59 F 30 - - Negative 

60 F 48 - - Negative 

61 M 74 - - Negative 

62 M 57 - - Negative 

63 F 55 - - Negative 

64 F 48 - - Negative 

65 M 57 - - Negative 

66 F 55 - - Negative 

67 M 12 - - Negative 

68 M 54 - - Negative 

69 F 54 - - Negative 

70 F 38 - - Negative 

71 F 55 - - Negative 

72 F 55 - - Negative 

73 F 53 - - Negative 

74 F 55 - - Negative 

75 F 21 - - Negative 

76 F 55 - - Negative 

77 M 24 - - Negative 

78 M 22 - - Negative 

79 M 32 - - Negative 

80 F 54 - - Negative 

81 F 55 - - Negative 

82 F 54 - - Negative 

83 F 55 - - Negative 

84 M 12 - - Negative 

85 F 55 - - Negative 

86 F 48 - - Negative 



87 F 49 - - Negative 

88 M 31 - - Negative 

89 M 32 - - Negative 

90 F 55 - - Negative 

91 F 56 - - Negative 

92 F 56 - - Negative 

93 M 43 - - Negative 

94 F 54 - - Negative 

95 M 29 - - Negative 

96 M 31 - - Negative 

97 F 49 - - Negative 

98 M 32 - - Negative 

99 F 56 - - Negative 

100 F 21 - - Negative 

101 F 30 - - Negative 

102 F 48 - - Negative 

103 M 74 - - Negative 

104 M 57 - - Negative 

105 F 55 - - Negative 

106 F 48 - - Negative 

107 M 57 - - Negative 

108 F 55 - - Negative 

109 M 12 - - Negative 

110 M 54 - - Negative 

111 F 54 - - Negative 

112 F 38 - - Negative 

 

 

 

 

 

 

 

 

 

 

 



Table S2. Nucleic acids used in this study. 

Name Sequence 

Target DNA 1 
GCTTGTGGCCGTTTACGTCGCCGTCCAGCTCGACCAGGATGGGCACCA

CCCCGGC 

Target DNA 2 
GACGACAAAACTTTAGATCGTTACGCTAACTATGAGGGCTGTCTGTGGA

ATGCTA 

Target DNA 3 
AGTTGTGTTAGTTTACCTGGGTGTTCCACAGCTGATAGTGATTGCCTTG

AATAAA 

crRNA 1 UAAUUUCUACUAAGUGUAGAUCGUCGCCGUCCAGCUCGACC 

crRNA 2 UAAUUUCUACUAAGUGUAGAUGAUCGUUACGCUAACUAUGA 

crRNA 3 UAAUUUCUACUAAGUGUAGAUCCUGGGUGUUCCACAGCUGA 

SARS-CoV-2 N gene ······CACAATTTGCCCCCAGCGCTTCAGCGTTCTTCGG······ 

crRNA (SARS-CoV-2 N 
gene) 

UAAUUUCUACUAAGUGUAGAUCCCCCAGCGCUUCAGCGUUC 

SARS-CoV N gene ······CACAATTTGCTCCAAGTGCCTCTGCATTCTTTGG······ 

bat SARS-like CoV N 
gene 

······CACAATTTGCTCCAAGTGCCTCTGCATTCTTTGG······ 

Plasmid vector pUC57 

ssDNA-FQ reporter 6FAM-TTATTTATTATT-BHQ1 

SERS probe 
MB-streptavidin-biotin-TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

TTTT- S-AgNP@4ATP 

Note: The PAMs of Cas12a are underlined. Bold font is used to indicate the recognition region. 

 

 


