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Abstract: [Objective] To realize early detection, prevention and control of Salmonella enteritidis, a detection
method was established by combining CRISPR(Clustered regularly interspaced short palindromic repeat)
technology with polymerase chain reaction (PCR). [Method] PCR primers were screened based on the

conserved sdfl gene sequence. The sensitivity test was conducted using S. enteritidis genomes at different
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concentrations, while the specificity tests were conducted using the genomes of Escherichia coli, Staphylococcus

aureus, Pasteurella multocida, Salmonella choleraesuis and Enterococcus faecalis. Subsequently, the developed

method was applied for the detection of S. enteritidis in small intestinal samples. [Result] This method was

capable of identifying S. enteritidis in small intestinal samples, with a detection limit of 1.72 x 10° uL™", showing

excellent specificity and no cross-reactivity with E. coli, S. aureus, P. multocida, S. choleraesuis and E. faecalis.

[ Conclusion] This study develops a compact diagnostic method for the early detection of S. enteritidis,

showing excellent sensitivity and specificity. This innovation presents a fresh perspective for the swift

identification of S. enteritidis.
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Table 1 Design of PCR primers and crRNA primers

Clk7EZR S A (5'—3")
Primer name Primer sequence
Se F1 GCGGTTTGATGTGGTTGG
Se F2 GGGGAGGGAGGAGCTTTA
Se F3 CCTTGACGCTGATACAGATA
Se F4 CGAGCATGTTCTGGAAAG
Se Rl TGGCTGGCGAATGGTGAG
Se R2 TGGCGCGTTATATTTGTCAT
Se R3 AGGTGGTGGCTGGCGAAT
Se R4 CAGACAACAGGCTGATTTA
Se R5 AACATGCTCGCTGCACAA
Se R6 AAGAGTTACGACCGGATTTG
crRNA1-262fw ~ UAAUUUCUACUAAGUGUAG
AUGUAAAUCAGCCUGUUGUCUG
crRNA2-207fw ~ UAAUUUCUACUAAGUGUAG
AUCAGAACAUGCUCGCUGCACAA
crRNA3-177rev. UAAUUUCUACUAAGUGUAG

AUAGCCGGUCAAUGAGUUUUUCU
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“#k%” indicate significant differences between treatment and the negative control at the 0.05, 0.01, and 0.001 levels, respectively(t test).

1 PCR-CRISPR/Cas12a #3075 £ E 21N
Fig.1 Quantitative evaluation of PCR-CRISPR/Cas12a detection method
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M: DL500 DNA Marker, 1~11 &R 2 W T TR F A & &5 708 1.72x10°% 1.72x107, 1.72x10° 1.72x10°, 1.72x10% 1.72x10°, 1.72x10%, 1.72x10',

1.72x10°% 1.72x107 1 1.72x107 uL ™,

M: DL500 DNA Marker, 1-11 indicate that the genome content of Salmonella enteritidis is 1.72x10%, 1.72x107, 1.72x10°, 1.72x10°, 1.72x10*, 1.72x10°,

1.72x10%, 1.72x10', 1.72x10°, 1.72x10"" and 1.72x107 uL™".

E2 PCR REE®RN
Fig. 2 Sensitivity detection of PCR
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M: DL500 DNA Marker, 1~6 435 98 #0110 KIgiRA . &3
TR ERIA 2R AT SRR RLID TR FIZEIIRE, CK T R

M: DL500 DNA Marker, 1: Salmonella enteritidis, 2: Escherichia coli,
3: Staphylococcus aureus, 4: Pasteurella multocida, 5: Enterococcus
faecalis, 6: Salmonella choleraesuis, CK: Negative control.

3 PCR#RiE0
Fig.3 Specificity detection of PCR

HAL, 7E LB W G 9%, Bi R e UG, 42 )@ 16 21
YA, B AP S B IR IR G IR BEAT AR . 4
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HgATR S, 2521 (B 6) 5 5 45 R ORFF— 3
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200 s

—

100 |-
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Fluorescence value

1~6 Z3 R R TTHE . RIGIHRA W SR EOEEIRE . 2R EE KT
B BELDITREMZEGERE, CK NHE IR, o7 ZoREkS
Bt B (CK) 7E 0.001 K25 53 B35 (¢ K 560)

1: Salmonella enteritidis, 2: Escherichia coli, 3: Staphylococcus aureus,
4: Pasteurella multocida, 5: Enterococcus faecalis, 6: Salmonella
choleraesuis, CK: Negative control; “***” indicate significant difference
between treatment and the negative control at 0.001 level (¢ test).

4 CRISPR/Cas12a 45 F &
Fig. 4 Specificity detection of CRISPR/Cas12a
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infected with Salmonella enteritidis.

indicates that the samples with code 4, 13, 20, 21, 37 and 38 were significantly different from the negative control, indicating that these samples were

5 PCR-CRISPR/Cas12a BX &1 7555895 A
Fig. 5 Application of the PCR-CRISPR/Cas12a combined assay method

M1 2 3 4 5 6 7 8 9

10 + -

M 11 12 13 14 15 16 17 18 19 20 + -

M 21

F1. R6270

22 23 24 25 26 27 28 29 30 + -—

M 31 32 33 34 35 36 37 38 39 40 + -—

M: DL500 DNA Marker; “+”  “—” 451587 B RO B 14 6 R RE G 44 134 204 214 37, 38 K HE I 46 v 11 i s 4.

“_»

M: DL500 DNA Marker; “+”
Salmonella enteritidis.

indicate positive control and negative control; The samples with code 4, 13, 20, 21, 37 and 38 were infected with

6 PCR&ME/NAEARBIIDTTERSRER
Fig. 6 Detection of Salmonella enteritidis in small intestine samples by PCR
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