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ABSTRACT: Objective To develop a rapid and visual method for detecting Shigella by combining loop-mediated
isothermal amplification (LAMP) with clustered regularly interspaced short palindromic repeats and associated protein

12b (CRISPR/Casi2b). Methods Based on the conserved invasion plasmid antigen H gene ipaH7 sequence of
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Shigella, LAMP primers were designed and screened to establish a LAMP method for detection of Shigella. The

candidate sgRNAs were designed based on the target DNA sequence of LAMP amplified fragment, and then the sgRNA,

which could specifically recognize and stimulate Cas12b cleavage, was screened. Finally, a rapid detection method for

detecting Shigella was developed by combining LAMP with CRISPR/Cas12b, and the specificity and sensitivity were

evaluated. Results A set of LAMP primers and sgRNA targeting Shigella ipaH7 were screened, and a LAMP

CRISPR/Cas12b detection method was established. The detection could be completed within 1 hour with the lowest

limit of detection of 1.1x10' CFU/mL for pure culture and 1.1x10' CFU/g for spiked pork samples, and no cross

reactivity with other pathogens. Conclusion This study successfully establishes a rapid, sensitive and visual detection

method for Shigella, which can achieve accurate detecting Shigella in food samples.

KEY WORDS: Shigella; food-borne pathogens; nucleic acid detection; loop-mediated isothermal amplification
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BRI JE—Fh 3 R A 22 [RIHMEAT &, B
FPARHY, F2 205 AR, b2k ARG 5%
F 5% L AMUERSR A, SR Rk sh, ™

HIEER B VR R K I R I EOR T, 24k
IR PR N B R B B 25L& 4% . i TR
LA AT g L R S R IR AT K, R4 X
ABRTRETR 25 % 5, JFHA Z B 2™, 4R e
YL IRTTHORMENE . SR RS Y B e R . TR
P A EIREE FAROR HA R 3 R R 2 338 A
B AL TO AL 4 B IR 1646, MR emAs
BB 1 B i LV AE U

R ER AR i A= Ak SR 5 T 2 3R 56 4 b R A
[CH(A B, HIRGEPRE B #) . 6 CE KA C #HH
RNEEBCE D #)4 M, FRERTEZEE B B
(8 ) A D BE(CR M) 1228 Bk it 5t H 2 A (invasive plasmid
antigen H gene, ipaH)Z&E MW KW RN Z —, 75728
PER B S Y R FEAETE, ARG Rm ALk, AE 4 4
FERIANTE TR AEAEN Y, DRI A kg A R A A R A

E R 2 T 4 DR 5 35 00 7 AT AR 2 A ) S B L A 1Y 4
PRfE, WIELATHY GB 4789.5—2012 ( & G2 B FRE &
A G 7/ S L Ol W AW o S (2 B0 W § AN O oL
FERTH R, AREGEAIRAL Y, UIRYIWERICHEEY
FENLEER, FHTFELLMLEE P, $fRE
A, FEAZBTG YRR R, BT RS RS I
BB RE M B TR 0 iER . e AT R EER
HEYHREE LN ES, IR AR 1Y 5 L5 Y-
DU 5 AR AR 0 AT B R | ARSI e (R A S v
FEELE . MR RO, (AR A, AR
15 o AH E ARSI 3, SRR B B AT AR R A
Pt REE R . AT R UERE A (A A R T L
LY K VA R B AT ) B O SR & TRV 0 R A

HAFAN FEIRY 1B R (loop-mediated isothermal nucleic
acid amplification, LAMP)!"’! Fil & 40 Wil B & W ¥ 1
(recombinase polymerase amplification, RPA)f# 1% 5,
el LA A v R DU 2 B, AT L e ) A A A 5
(2 B DL LAMP R AL R A fEE, L Bst DNA
REMRESTE 60~65 °CERIFE T 40~60 min S¢S,
KR EGR S 7 R A RTS8 8 S AR .
AEXE T (HJE LAMP 455 W BIAE X0 e FrAlRRR S 4 1,
W LAMP A5 19 3 AR5 140 FIP F1R i 7514 BIP
Gy s 1 — AR, DT 7 i LAMP AG I 5 H AL B P
ot AN ] 555 T 5 2 el )7 N I S A P 5
A 18] b 4 8] SC R &7 51 I HAH 56 2B 1 (clustered  regularly
interspaced short palindromic repeats and associated protein,
CRISPR/Cas) B AR AR M P UIIF DI FIHE DNA, HA%E
SR ALY, H LAMP 5% RPAI"VHI CRISPR/Cas £ A
ARZE A AT LS LAMP B RPA i i 8 o HH B A AR
SRR, RORARF T A6 I (0 5 S P 5 R AT Pk o

ABFSE AR TR ipaHT A 5 B8 FR TR AR
JEMH, o LAMP # R 5 CRISPR/Cas12b i AR ML, Hr
f) LAMP-CRISPR/Cas12b i ARBEATHEH LAMP (4 1AL
A H CRISPR FEARE SR A0 A, T3] i AT ek A T R
b, R R b 2R B PR RS DU B AT A B

1 MRERE

L1 XFI SR
QS®E £ E. DNA KA. Bst 3.0 DNA RAH .

HiScribe™ T7 Hed 2 RNA 4 iRk 7] & (35 [ NEB A #);
RNA 2ifE 5 45-5 500 G (R Zymo A w]); ToHMREK
(3 H Invitrogen 2 H]); 4 438 FI R Y bk o 2 A Bt I
J¥ (quantitative polymerase chain reaction, qPCR)A& iz
G (P BUIMERR 4= ) /N F]); 2xEs Taq MasterMix (Dye)(YL.75
FEA a0 A2 /), AN R 4 DNA 3RBUR & b R
AWy |, B2 5k 2% vh i (phosphate buffered saline,
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PBS)( b i & /R A IR AT IR 2N W), R 11 R S BAR
(tryptic soybean agar, TSA)4H 3725 (3E E BD A H]); W
BRORIEUNE 1.

B EERE A WS T iR

Fz1 ZLAEK
Table 1 Strains used in the study

5 [k 2 [k s
1 2R PN A% G 7 (Shigella sonnei) CMCC(B)51592
2 18 TG B R (Shigella flexneri) CMCC(B)51572
3 IR B 0 G T (Shigella dysenteriae)  CMCC(B)51105
W MR # 0157:H7
4 (Enterohemorrhagic Escherichia coli ATCC 43889
0157: H7)
5 BAGZEVT]E (Salmonella typhimurium)  ATCC 14028
6 &P AEKE (Saphyloccocus aureus)  ATCC 29213
7 ARG A AR TR (Listeria 9365
monocytogenes)
8 /MNEEEIA AR ER/KFRE (Yersnia enterocalitica)  ATCC 23715
9 RV (Mbrio parahaemolyticus)  ATCC 17802
10 =3 25 il 4 (Campyl obacter jejuni) CJFX01

11 PR IMEH I (Clostridium perfringens) SHOI
TE: CMCC(B)% 5 T4 B e Y5 T b ] = 2 R A R B8 B .0, ATCC
P 5 BRI IR T 2% RS BRI o0y A 5 AR A 5286
BB S R

1.2 NES5EE

ABIL 7500 752 A 2% 0t & R & B 5% =X I hE
(polymerase chain reaction, PCR){ (3€[# ABI/A w]); T100 %!
PCR {¥ (34 Biorad 2\ )); DK-8D #Y i, #hli i K Al | i —
TERLEE /A F]); DKT200-2A HUE R 4 & W (BT R BRALER A
w]); Stomacher”80 Biomaster #4/Fi# . U 9 4 24 A% (B
Seward /A #]) ; Gel Doc™ EZ Imager BEM 1% R 55 (£ H
Biorad A H]).
1.3 #EEFE 2 DNA fI32EL

AT R K E AR BOA IR A 453 | 3 HRE
B LT A 8 R 5B [C P 43 e 3] TSA &5 [ AR B 52 Al
3% 24 h, SRJFFHK G PBS (0.01 mol/L, pH 7.4) ik, B
I mL EET 1.5 mL .08, 10000 g &0 5 min, 3 Fi,
TUHEMI TR 100 pL JCE/KEE, 100 °CHIE 10 min,
YK 10000 g B0 5 min, B [ 35 EAET—-40 °C&H
1.4 EIZKE LAMP &M 5 5EST

M A3 TG T ipaH7 LK (NC_004337.2)[ DNA £ 41,
K AL K4 PrimerExplorerVS5 (https://primerexplorer.jp/e/)
Wil LAMP 514540, e T AR A RA V& . L
RNEWERE CMCC(B)51592 #RILFZH DNA 1EMiitR,
IR A ZE 587K (double distilled water, ddHO)EHZS FI%]

HEREHT, 45 AU AR R T LAMP 5|94 1) i . LAMP
RIAZ N 0.5 uL F3 (10 pmol/L), 0.5 pL B3 (10 pmol/L).
4.0 uL FIP (10 pmol/L). 4.0 uL BIP (10 pmol/L). 2.0 puL
MgSO, (100 mmol/L). 2.5 pL 10xZ5 {54 22 w1 . 3.5 uL
dNTPs (10 mmol/L).1.0 pL Bst 3.0 DNA 47 (8000 U/mL).,
2.0 uL B DNA, JoRZERIEKAMNE 25.0 uLo

AR ZIRATG, A 20 pL iAcf i g T3, LA
77 L I N AR 2 R T R ORI . S A B IR
& )8R 65 °CIL i 40 min, #AJ5 85 °CHFH 5 min f#f Bst 3.0
DNA REREIREG o SO W12k 2% ) B REWEBE I 24 7 Ha
WK, FHEEIMEERE RGBT A 3 DT 4 2R -

L5 LAMP &7 AR5 F MR EE S

ST R BRI A BRI 1 b & T R
FIEEZH DNA fE R AR, F ddH,0 s (X i,

REESN: BHEEEEORAERKHEA
CMCC(B)51592 ¥R 4 10000 g 5.0 3 min, JTRERIEA
FHKH 0.01 mol/L pH 7.4 PBS T, SR/ A PBS #4710
TEREFER R, RO N 1.1x10%~1.1x10° CFU/mL, Ht
DI EWEERR TR AS 1 mL SR B 4R IUE N 4] DNA,
HEAF LAMP #5:3, DL ddH,O 4 28 F R pR 0 B
1.6 sgRNA &%

M G 28 9 LAMP 973 F Bt DNA J¥ 41, R
CRISPOR #kf4:(http://crispor.tefor.net/)i% i1 sgRNA J¥31
LI T7 JB3hFM Cas12b DR JFE5H Bk pUC57-T7-
DRVl #idy, ] PCR #1% T7-DR-sgRNA DNA Fi B¢, PCR
PR AR G A VR R e SRR . R HiScribe™ T7
PR A RNA G R SRR S 37 °C444F T I 16 h#%
SEARE] sgRNA, KW ZEHIG, TMH RNA gifk5u46-5
AN GRS SR P= 01T DNA THAEF AR 4lifh . 4l
I 1 sgRNA M E Ve 5 0174085, 80 *CIRAF4T .
1.7 LAMP-CRISPR/Cas12b #7558 501t

K F LAMP =1 AR iF4 T CRISPR I 2 5 LA
% sgRNA . CRISPR JZ M {& 2415 2.0 uL 10xAapCas12b JZ
MM . 0.5 uL AapCas12b Z&[1(2 umol/L). 50 nmol/L
AapCas12b sgRNA | 2.0 uL LAMP /=4, 0.5 uL ssDNA-FQ
FRiczOtHS 1 HEE DNA, 10 pmol/L), JoIZRRAEK
M2 20.0 uL. £ ABI 7500 %462 & PCR {4 60 °CJZ i
40 min, % 1 min B —IRZEEEME . A sgRNA A
R IG5 5 58 B (8, 36 130 9% B (B I /=0 O AL 0L 7Y
sgRNA i+ LAMP-CRISPR/Cas12b ¥l .

ikt sgRNA J&, Sy — 3k (MTE R — S &
ZHIMA LAMP § 8 Fl CRISPR/Cas12b REEMHIRH]), 5
LIS LAMP §34, SRJ5 L LAMP PR ¥t CRISPR
YIELAMP-CRISPR/Cas12b 5 W 1A 28 K6 I 76 48 FR 1 o %o
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ZABL, AT CRISPR YIEIITRIAGOL AL, LA d S 446
FIR] o Je 2 RN (RGN SN FE 9 PCR (R EAT, AR
DN LA TE AT 285 5 AT, G 5, T LA i ik
IRV SR T, ROMSERUS, R ROV E T T
FREAMT TSR, MBSO IOEm R Y.

1.8 LAMP-CRISPR/Cas12b KIS 3T

DAREU &R 2 IR BOm B I 2 DNA Shiitk, TC
¥ R W K AE 25 OB AR X R, R AR B 5 L
LAMP-CRISPR/Cas12b 35S AR Bl TRESHERGI, 2
NiAEZEN PCR A AT, AR I i 4R ok J e #r I i 45 51
1.9 LAMP-CRISPR/Cas12b B R 8UE S h

A K T PBS T B M B K SR AR N E B IC
CMCC(B)51592 ¥k, FiFH PBS 10 SRR 1.1x10%,
1.1x10%, 1.1x10%, 1.1x10" #1 1.1x10° CFU/mL, HDA k)
FITHI S | mL FHE B LIRBIEEL DNA, 4T LAMP-
CRISPR/Cas12b 5, LATCAZ MR /K AVEZS X B . B FE o
Jt PCR A #EAT, AR Hh 2 St Ji e Rl i 45 2R o

LAMP-CRISPR/Cas12b 5% # PCR Fl qPCR il d:%%
PR A R AR b MR AR FR T ipaH7 2K 9 DNA F#5l,
K Fi Premier3 (https:/primer3.ut.ee/) 7E 28 B4 % 11 H AL
PCR 5|#¥(ipaH7-F: 5~ AGCGTACTGAGGCGG TAAGA-3’;
ipaH7-R: 5’-TCCTAGGTAAAGGGGGCAGT-3"); & Primer
express 3.0 (Applied Biosystems, USA)¥k{45i1 qPCR 5[4

(ipaH7-q-F: 5°-TTCGCGCCATATCAGAGTCA-3’; ipaH7-g-R:

5’-CCGACGATCTGCTTCAGGAA-3"), SI¥4mh Figa: T
W B AT BN Bl G B A T R 3R R AR R
CMCC(B)51592 #kJH K # PBS # k&, T4 PBS 10 1% LA B:
2 1L1x10°, 1.1x10°, 1.1x10*, 1.1x10*, 1.1x10%, 1.1x10'
A 1.1x10° CFU/mL, B FIREERSEETERAS 1 mL, KA
WL 41 DNA 1R AR, FH 2xTaq MasterMix
(Dye)#1 7% # PCR #:ill; H] ChamQ Universal SYBR qPCR
Master Mix #£47 qPCR A5l .

Uk Ah B B R R A IR i TSA O B AN
LAMP-CRISPR/cas12b il 2558 FC 1 b B . SR )5 76 &
10 g #% A CEL i I W 1 35 B 4%, Seward) LA 1 mL RN =&
BRE CMCC(B)51592 B % 1.1x10°, 1.1x10*, 1.1x10"
M1 1.1x10° CFU/g, T NMA 89 mL TSB, & Seward $1T
FEPAAFT AN RIS BESE JC AR B3 AR SR X R P A% B
10 mL 573856 200 g IREE 5.0 5 min BR B RAYLIL
e, FIET 10000 g &0 5 min, JTHEM 10 pL EE, FH
IR 40 DNA, B LAMP-CRISPR/cas12b 6l &
B S P RE R
1.10 LAMP-CRISPR/cas12b B E S M 4K 18

9 ff B 7R 9 R B BRI CMCC(B)51592 1 1l
10000 g &0 5 min, YTLIEM 0.01 mol/L pH 7.4 PBS H &
T A BF S8 H 7 19 LAMP-CRISPR/cas12b J7 B 44 B

1.1x10' CFU/mL, #RJ5/r35%] 5 % 1.5 mL i, A%
1 mL F, SRAZRILIZBOL ] DNA, K5 R
7.1 LAMP-CRISPR/cas12b J5 ¥ 47 A6 45 B A% 32 P 21
DNA, [R B35 37 JCAZ R Bl K VE b 28 IR IR, e EE B 15
e AR H AT 3 1K
1.1 #HELE

ARWE5E R Graphad Prism version 9.0.0 #H472¢G
LA B AL 3R Windows 10 FF T B E; SCh iy
FABHIVER FH Office 2016 £l .

2 GER5HH

2.1 B LAMP ®MNERKENGE

RN EWCE CMCC(B)51592 FREER4LE
PERIH, TORZRR R KAE R s B 6T BE, 64T LAMP 514
i, PIAE A L 1 AT I, DAY G SE A 4 DNA
AR, R ipaH7-1~ipaH7-6 5| ¥JZH3E4T LAMP 4
B BB AR S5, T DL JC A R K R AR B ipaH7-2~
ipaH7-6 51 BEBI B TR S5ty o Hi, ipaH7-3 514
MY BRSO B B g1 R, Wk, e
ipaH7-3 (F3: GGTTACCGGAAGAACAGC, B3: TTTTCAG
GTAAATCAGTAAGGAT, FIP: AGGTCCAGTTTATGCCCC

TTTACTGAGGCGGTAAGAAGAC, BIP: CGCTTTCCTCG
CTACCTGTAGGTTAATTTATTACAGCTCACATCA) /E H

LAMP 05147

bp M1 2 3 4 5 6 7 8 9 10 11 12

2000

1000
750
500
250
100

7£: M: DNA marker DS2000; kil 1~6: VA TCALFREEK MR, 43
SIS ipaH7-1~ipaH7-6 #1417 LAMP Frill ()25 5, VkiE 7~12:
PLR NS G CMCC(B)51592 BRIERI ZH DNA 1E AR, 433
51914 ipaH7-1~ipaH7-6 #E1 T LAMP Rl (1425 5 .
K1 LAMP 594110k
Fig.1 Screening of LAMP primer sets

2.2 sgRNA ik

R4 LAMP 381 DNA R BP 83T 7 4 sgRNA,
JEH] PCR 43RS HH Y. DNA F B, HEATIARONE 970
PRI TAlAk, DIE RNA (55 A CRISPR VIFIA R i,
M sgRNA FE7A NI DNA JF4I 0K Cas12b ByiGE
PIENETE . 455 FRH, A sgRNA-5 BYRONA H BLHE O,



%5 16 3]

FRFIEE, % )RR -CRISPR/Cas12b AJ FALAS I 75 3% [C T

135

TIA A sgRNA 1Y 528 R H BLEH 8 128 6(E 2)
I, AWF5R%EHE sgRNA-5 (GUCUAGAGGACAGAAUUUU
UCAACGGGUGUGCCAAUGGCCACUUUCCAGGUGGC
AAAGCCCGUUGAACUUCAAGCGAAGUGGCACUAAU
GCAAGCAGGGAGUACAGGU)ZHAT F —2 1y 525

12 ¢

1L
10 ngNA-S

9

PEOLIREE (> 10%)
PR WA Lo

sgRNA-1,2,3,4,6,7

—_ O -
T

0 5 10 15 20 25
i [E] /min
7E: 1~7. sgRNA1~sgRNA7,

K2 ZET LAMP 934 R Be i sgRNA i i
Fig.2 Screening of sgRNA based on LAMP amplification fragments

2.3 LAMP-CRISPR/Cas12b #0538 KE /75
L

PLR P 2 [C B CMCC(B)51592 #k 5L 2H DNA s
e, TER—RBARZR B A LAMP 43 H1 CRISPR/Cas12b
PIENRIEA T — 2k O o S5, AR P 2
N4l DNA 5 JCH% BB /K (14 SN 8 98 6o B (330, A
B9 3 S T A e . i L, 3R AR R R R R
AapCas12b,sgRNA FI ssDNA-FQ ¥ & )5, =, 7l
ARWFFETE B sgRNA-5 ABEFH T H T — 3k K
RER . AN, 24 LAMP 51415 sgRNA, HRBERINEST
— VAN R VAR R, X AT RE S AT BT R FH Y LAMP 4
3k Z F CRISPR/Cas12b VI HI 1K R A4S, W LAMP Ji L
S WP A5 S BE [ B0 X A SR RS N R P8 e,

A 12
10 |

PECHREE (x10%)

0 5 10
5} 8] /min

WA e g oy BN

AN A DNA B, @) O RR R K AR o
M T IO, 4 A7

AT ST L1 WAL Rl

AR QBB ZH DNA FITCAL TR Bk b,
SeiEAT LAMP ¥ HiJ5, FEHC 2 pL LAMP =¥ it 17
CRISPR/Cas12b VIFEISh . Z5RFH, DI CHEIEFEH
DNA WA, e 4 H IR = 2R i 2k,
RNt B S A B SR ;T LA TC A R TN
AR B, o H BB B T S R B R, R N A

AT R AR B sk, X R,
LAMP-CRISPR/Cas12b 25k Al LIAG TGS R o BLAR,
24l LAMP-CRISPR/Cas12b #3540 1x10* CFU/mL &
PRFE RN I 4] DNA I, %8~ CRISPR/Cas12b JX

Jof 5 [B)#E 10 min 2% 15 min B, 78 £8MT T TSR 2 i o 45
N BYPEGHA 22 TR 5 min BRSSO 74 ( 3). XD
CRISPR/Cas12b JZ i HFFEE 10~15 min RIRI5EJ, Ml
AR AR A S ] R E 1 h DA
2.4 LAMP-CRISPR/Cas12b &M A4S S O 47

A3 B AR [ 4 1 114 25 D9 2 DNA TN JCAZ BRIt K 9 ARAR,
4y B 78 % 6 = PCR 1}(%11@?5/&\)%7@'1!31&1?
LAMP-CRISPR/Cas12b il 453EH, Kzt E
PCR U ilfA7 (Kl 4A), S5 e7EtE R4 8 o8 UL, ﬁ
TE L HMT T MBS SR (18] 4B), 133245 R —2 L 3 Rhise
LN 4] DNA N, LAMP-CRISPR/Cas12b S i
MPSEHhLk, LA 7 FhANET SR 41 DNA FIJCA% R it
K RIS, LAMP-CRISPR/Cas12b 2 W ) o6 A5 5
2.5 LAMP-CRISPR/Cas12b &Y R 8UE S

PL 10 545 LA BE R R N A [C I CMCC(B)51592 #
LR H DNA M#HR, #EfT LAMP-CRISPR/Cas12b 46l . 4%
R, LB R R E N 1.1x10°~1.1x10" CFU/mL $&
T I 20 DNA YRR B, LAMP-CRISPR/Cas12b <
AR L T AR PR, TR 1.1x10° CFU/mL #3758
[CTA P IEE ] DNA FITCAZIR K O ASAAG I BT, f2 044
R B B AT E(E] SA Al SB). i H., ABFsT

B 1 1~3 23R RN
PR

3 LAMP-CRISPR/Cas12b — B34 CRIPSR I} ] A9 {4k
Fig.3 Optimization of the reaction time of CRISPR cleavage in two-step CRISPR/Cas12b detection

WHE S 5. 10, 15 min B8 =407



136 B A TR R ) 5516 &
Ay B
10}
9t
8t
& 7t
% 6F
B OS5t
B 4r
R 3t
K o2r
1 -
ok 4~11
_1 1 1 1 1 1 1
0 5 100 15 20 25 30
fif B /min
T IR RNES R H . AR AR W . R BRI . Bt KA 0157:H7. RUGFWDITH . &Gk, 0
WA ZRTRR A . NS R B R AR B . RV I PRI . PR ERR TR R IR 41 DNA FNJCRE R R K P A BEAR Bt ) K 45
Kl 4 LAMP-CRISPR/Cas12b #7557 B B fo 45 S 20
Fig.4 Specificity of LAMP-CRISPR/Cas12b testing for detecting Shigella
A }é 1.1x10* CFU/mL B
z_/////”——* 1.1x10° CFU/mL
% 7_/,- 1.1x10? CFU/mL
S~ 6_
2 5—/ 1.1x10' CFU/mL
=4
B 3¢
21
1+ 1.1x10° CFU/mL
0 =ddH,0
-1 L L L | | |
0 5 10 15 20 25 30
i [E]/min

1.1x10%, 1.1x10", 1.1x10° CFU/mL K P &% G TH CMCC(B)51592 FREEHUH LK 4 DNA

g8 6 JE TR PR MR /K S 1 0] IR ARG 28 2R

SR AR S ARG
&l 5 LAMP-CRISPR/Casl2b 46l 7 %% K 1 1 5 fil i

Fig.5 Sensitivity of LAMP-CRISPR/Cas12b testing for detecting Shigella
A7) LAMP-CRISPR/Cas 12b Rl 585 [R BRI 14 712, 7E56 S, BB PCR I T /3 o YRR B TE
JE i PCR ARG I (18] 5 A)FILEAE il <5 8 ¥ P SO, FH7E 1.1x10° CFU/mL J LA R, SR =900 nf WA H 4 (e

T 1~5 FoRE R E 430 1.1x10%, 1.1x10°,

HHMT T ML 5B), PRl 7 3k B K T R B ¥ o
1.1x10' CFU/mL,

P10 {5 S5 AR RN ER K E CMCC(B)

51592 #RFEK 20 DNA iR, #6474 1 PCR &I, J2 i

6A). HIILATAI PCR K HBR K 1.1x10* CFU/mML. 434 LA
1.1x10°~1.1x10° CFU/mL FYA N S5 G B CMCC(B)51592
FRIENZH DNA WA, #EFT qPCR A&, YBHRE ETE

1.1x10" CFU/mL B, A —4 T, 75—l i s 2R

A 0r
pPM 1 2 3 456 7 8 9 10 o[ —1.1x10° CFU/mL
gl —1.1x10* CFU/mL
4 7+ —L1.1x10° CFU/mL
2000 X g: —1.1x10® CFU/mL
1000 % 2 —11x10' CFU/mL
750 5 3[ —1.1x10° CFUmL
o R 2| —xmk
250 il
100 ?_ —
0 5 10 15 20 25 30 35 40

PEEREL
1 A. M: DNA marker DS2000; JKi& 1~9 23 B A B HEE 4> 310 1.1x108, 1.1x107, 1.1x10°, 1.1x10°, 1.1x10*, 1.1x10°, 1.1x10*, 1.1x10'
F1.1x10° CFU/mL 2R P 7558 G A SR BRI FE R 21 DNA AR IS A9 % A PCR A IS S 10: ToAZRR I /K 1 TR IS A9 % AL PCR 4™ 18 45 51
BRM B CE CMCC(B)51592 PREEHUHILH 4] DNA J BT ) qPCR #4455
K6 #HLPCR Al qPCR A&l k7 G I 14 &
Fig.6 Sensitivity of conventional PCR and qPCR for detecting Shigella
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Fig.7 Sensitivity of LAMP-CRISPR/Cas12b testing for detecting
Shigella in spiked pork samples
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Fig.8 Repeatability test results of two-step LAMP-CRISPR/Cas12b
assay for detecting Shigella
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