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Abstract: In order to realize the rapid detection of Listeria monocytogenes contaminated in food, a homogeneous RNA detection
technology based on the CRISPR-Cas system and Broccoli aptamer was constructed in this study. Cas 13 was combined with the crRNA anchor
sequence to form crRNA-Cas13 complex as a recognition element. The presence of target RNA activated the non-specific RNase activity of
Casl3, and the light-up RNA aptamer Broccoli was used as the signal probe to monitor the activation state of crRNA-Cas13. There is a linear
relationship between the change of fluorescence value and the concentration of Listeria monocytogenes, which is used to detect Listeria
monocytogenes. The process for identification and detection of Listeria monocytogenes can be completed within 30 minutes with a detection
limit of 148 CFU/mL. This method has good detection specificity for bacteria and can distinguish E. coli, S. enterica, Salmonella typhimurium
and B. cereus. The recovery rate was 95.15%~97.99% in the milk model samples spiked with Listeria monocytogenes. Therefore, this method
has good sensitivity and specificity, and can directly target the pathogen RNAs without reverse transcription, PCR amplification and nucleic acid
labeling, which simplifies the experimental process and is of great of significance for realizing on-site detection and biosafety control of Listeria
monocytogenes in food.
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(B. cereus) (ATCC 14579) [ Tl a5
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1T4i46); Cas 13 (cat. no. 32117) W4T Tolobio,
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dNTPs F1 tNTPs 'y H New England Biolabs (Ipswich,
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Table 1 Oligonucleotide sequences

AR SEQ ID NO.

F3 (5°t03%)

GGTGAAATGCGTAGATATGTGGAGGAACACGTTTTAGTCCCCTTCATTTTTGGGGTGGTCTC

L-crRNA ! CCCTATAGTGAGTCGTATTA
. GAGCCCACACTCTACTCGACAGATACGAATATCTGGACCCGACCGTCTCCCCTATAGTGAG
L-Broccoli 2
TCGTATTA
promoter 3 TAATACGACTCACTATAGGG
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Fig.1 Schematic illustration of CRISPR-Cas13 for detection of L. monocytogenes
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4%t Broccoli/DFHBI-1T 1585648~ P EAT
IR, SR 2 Fion. HHEPIRA T DFHBI-1T 44k}
TS TMES CGFHIRAL 1), A aRNA JG2OLHET
HHEARE FHEZH 2D, {ENA Broceoli S&EFLAR G (K
HRZH 3), DGR 214 3 2 16386, K HH Broccoli
ERCAR TR SR LS S R T DFHBI-IT 44k, L
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SCERHRIE —3*. 3 H. Broceoli & RCAR AT LA A4
FESFANY 14, TR 5 PCR M2, foirasimd ™,
2NN Cas13 Al crRNA, M55 (6Hf
41 5). HKGF CRISPR-Cas13 (M5 SR AIAE 1334756
E, AN —BK5 oaRNA ¥4 B fb 1 5 5%
RNA(cRNA), Casl3 FJ3FF: 7P RNase & PEHHEGE,
B947] Broccoli i@ e A= A8 A K (HEZH 4). 240
NI HRF TR (1) RNA B, SOUREEES (A 15706
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Fig.2 Validation of CRISPR-Cas13 assays for L. monocytogenes

detection

VE:ar FOERIER; b: 3 KIRAZ A, 1~6 23] 4 : DFHBI-1T;
crRNA+DFHBI-IT ; DFHBI-1T+Broccoli ; crRNA+cRNA+
DFHBI-1T; Casl13-crRNA+Broccoli+DFHBI-1T; Casl3-crRNA+
Broccoli+DFHBI-1T+ target RNA.

22 ZERAHHRA
N T RIZRENTTERERREL, XS 2% AT

BBk R R A TR 16s IRNA B
BT TAFE L-crRNA 751, FF5NH Primer-BLAST
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crRNA, Z5F 41K 3a fivR, T8 FAIATRE R A4
Fr RNA, WG Cas S ARIBIUIEME, EMELR 2.25,
RALH] L-crRNA FIHZHRIFFIER 1 s, tsh,

cRNA I8 Z 80 & S 805 M LR, [H hxt
crRNA 5 Cas 13 IHLBIHEHTIRAL, TRERF Cas13 WRE N
100 nM, Casl3: crRNA UAEYEEEA 1:1~3:1. Z5HRE
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KA 3.32( 3b).
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Fig.3 Optimization of CRISPR-Cas13 based assay
7E: a: orRNA ¥e & ifik; b: crRNA:Casl3 sufilfidb.
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NEGAIE CRISPR-Cal3 i 2= R e A 1) R
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KM AR, R Opti Gene Genie {485 20 25 A1 s
3% LAMP ¥4, & HERA 10 CFU/mL, {HiZ3k R E4s
SEANEE, AEHTEAIN . RS0 th Rk ik
TG, L HNB 1B 4R 711, 0 B2 e 1 1) RNA
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WS, KIPRIKE 1| CFU/mL. {5 Fs28iit
PR 75 G Je N B340, LAMP 75795 108 R Ak A it
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Fig.5 Specificity test of L. monocytogenes detection
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Fig.4 The relationship between [L. monocytogenes] and SO B GORE S REAT IO, g5 RN 2, FESINPR
fluorescence response of CRISPR-Cas13 based array KR A 95.15%~97.99%, K BH1Z 7L R KL 2 2220
E: PR IR 2.3x10%~2.3x10° CFU/ML & 11A, 3 BB o b B A R R R . PR A o
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Table 2 Determination of L. monocytogenes spiked in the milk (n=3)
M PAIHEUR/[Ig(CFU/ML)]  3%585%E/(au) CRISPR-Cas13/[lg(CFU/mL)]  =I#E/%
47 1 4.0 126614471 3.81+0.19 95.15+4.88
247 2 44 11590+493 4.2540.20 96.58+4.64
2 3 54 9079+377 5.29+0.16 97.99+2.90
3 s R AT R R4 B orRNA Hi S5, B

Az 454 CRISPR-Cas13 1F J9{5 SR B o,
Broccoli &AL NAG S HREN, Al X R A= MR R e
PESUN, TERATAT & SR BT ARESEFR IR, WIfE 30 s 58
KT B AR R VE TR (1 IR S A, AR 148
CFU/mL. ZETCI0 5% TCIRY SEFIL IR bR,
PN 3G B n] FETER AR AT, PRI T T A A
FEAEFRIR BRI ER, & T B 2= s i I i
W, H B EORE RNA 0] A 085 AE g o 526
5B TH. BT CRISPR-Casl3 RGN gmfElt,
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