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¥ Jio 1 8% K & T4 (Burkholderia gladioli pv. cocovenenans)f¥ bl ik, [Fik) @iE % 5
3| tbt5#7, 4% B. gladioli pv. cocovenenans 2£# & bonA 4 ¥efx &, RHIRNFFE Y 694
FM 5| WA 5 RARAT, @ iT 19 4k B. gladioli A= 3 #R3E B AFH AR, BIEZH RS FE. FizF ik
8 A M 4F M 5 IA 09 KT £ B K b2 & PCR % & B. gladioli pv. cocovenenans &9 7 & ¥t 4T HL 4R,
Hrtid sty R AT R HERT., (R 23RN FEFRY I E L ZF % B. gladioli pv.
cocovenenans B 4 F 1, #E/E 30 min A AR 4R, HiZ ik AR AT T ALAL AL . X 5 k6
A 40 DNA AR N PR A 1.98 pg/ul, W RAE #H 2.7x10° CFU/mL. % %F, &% ki m A
3| sutf 5 ¥ B. gladioli pv. cocovenenans #9480, [4# 1 AR EL T — ANk, THAL. 4
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A novel method for detecting Burkholderia gladioli pv.
cocovenenans by fluorescent probe-based loop-mediated
isothermal amplification

YAO Xurong', CHEN Zihui’, WANG Haiyan®, CAI Jin’ang', HUANG Xiaojun',
JIANG Yuming', LI Xiuying'"
1 National Processed Food Quality Inspection and Testing Center, Guangzhou Inspection Testing and

Certification Group Co., Ltd., Guangzhou 511400, Guangdong, China
2 Guangdong Provincial Center for Disease Control and Prevention, Guangzhou 511430, Guangdong, China

Abstract: [Objective] To establish a fluorescent probe-based loop-mediated isothermal
amplification method for the specific detection of Burkholderia gladioli pv. cocovenenans.
[Methods] According to the results of the multiple sequence alignment analysis, a conserved
sequence, bonA, was selected for the specific detection of B. gladioli pv. cocovenenans. The
primers and fluorescent probes were designed according to the conserved sequence for the
establishment of a fluorescent probe-based loop-mediated isothermal amplification method.
The established method was employed to detect 19 strains of B. gladioli and 3 non-target
strains, and thus the specificity of this method was examined. Furthermore, the specificity of
this method was compared with that of the real-time fluorescent PCR. Additionally, we
investigated the limit of detection of this method for genomic DNA. [Results] The established
method exhibited specificity towards B. gladioli pv. cocovenenans and could obtain the result
within 30 min. Moreover, this method could visualize the detection results. The limits of
detection for the genomic DNA and bacterial suspension were 1.98 pg/uL and 2.7x10* CFU/mL,
respectively. In addition, this method can be applied to the detection of B. gladioli pv.
cocovenenans in food samples. [Conclusion] A rapid, visualizable, and specific method was
established for detecting B. gladioli pv. cocovenenans and can serve as a rapid and accurate
molecular detection method for ensuring food safety.

Keywords: Burkholderia gladioli pv. cocovenenans; loop-mediated isothermal amplification;
visual detection based on fluorescence; food safety
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i V. Ff (Burkholderia gladioli pv. cocovenenans), B, W AR T EL S W b R ok A AR
R T A2 2R SRS BAR . WER AT RR L AL , % M ) ATP/ADP 524
e TR AT AR R B. gladioli pv. A, Ml ST R, AL s
cocovenenans B2 (B S AR &, B BT KR IT aIik, — RIS
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BV E A FEH R, AT R S HERR
DR T2 AT i XSS B A 1 RS 7l g i 2 — 04,

HRIEIA B 24 2<h5HE GB 4789.29—2020
CEMMAEY SRS FEE N ERIERE
R 25 {12 P T B K T RO A B8 ) BT, e
cocovenenans VA i S S AR IR AR , ARG AR
g A e, Hoh B A & 7 B R R
MBESE, K fIHKIE 15-20d, JFHAS
Z NG EFIREE R 252 ) AR AE A I
X LA R G 00 (0 I A0 P SR, YA R YA T
AR REE LSRRI REAMIH AR
M, P EEF A, KA CER ] P
SRR 24k B R R AES . R, 2R
Xt B. gladioli JF& 43 F IR I )y ik, USR5
A F R B

EASk, BEMNFHEARN AR, HECH
239 tk B. gladioli #17 T &FLHAM Y, HbH
36 FPEA bon FEPRIE, 1%KL R At A s K
WRRIMER . (B2 36 FEvkd e r &8 Hh
cocovenenans SV Ff, 3 X B bon JERIFEAE A K
W # O 41) [X 4> cocovenenans . A il IR
cocovenenans WV i R ET . T e Sz AR O X
B. gladioli pv. cocovenenans Col4 ¥t 1 32} ¢
JEE R PCR Jiik, eIk, REIEfi
[X 4} cocovenenans ..

L TES R LM ZOLE R PCR, Ha&
&P+ R (loop-mediated
amplification, LAMP)H A 57 7 B B F1 1 B 19
S, BETE 15-60 min 58S E , I BT 20
HIRETE el A]| ES a (E 7 s e 3 R i
HR PGB B A, Sk
Bt . ZRCAIE BB DL TR SN S 55 R
P pH $8/R 58 . AZBRYLEL . 54685155
AT, IRRER Y S S TSRS R,

1sothermal
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B BAPE B R AR, Bir LA — e 75 B it 225 |9
A REPRIUEFRA Y S B O S, 5 AR 2 )
AN S 0 R T AR AR 3 1
SIBETERT, SIADOCIRE REF e S 5 1
PR, RS S B R 1 T Shen S5
TEIA Y IE R IEAE L, 51 AR A () 5%
4R, FIH RNase HIT YI%I 444 1) DNA-RNA
MUFEE DGR ET WL, RE s e e A VD 1] QTR
(Salmonella) i #% 1F 2 2 75 1% (single nucleotide
polymorphism, SNP),

A5 IE L4341 B. gladioli pv. cocovenenans
1) bon JE R B R~F P A1, BT R SR g 4
H519, FEIIERT b5 | AR R AE A ) 2GR
£TF0 RNase HII, 57 | — MR ATALAL . %y
SRR B. gladioli pv. cocovenenans FAG I 5
o T ERE N HTE YA s A |, R P
Tt Rt 7 — AR R o A ik

P

1.1 seiusfsy
111 E#H

ASWE ST B 40 TR R B R v R R TR T
(Burkholderia gladioli) CICC 10574, CICC 25108,
CICC 25068, CICC 25089, CICC 25126, CICC
25132, HAA v /K5 (Burkhol deria cepacia)
CICC 23648 W [ H [ Tl s Ak Wy il b O A PR
HC»(China Industrial Microbial Culture Collection
Management Center, CICC), B. gladioli ATCC
33664 . 4 v {5, % 3K [ (Qaphylococcus  aureus)
ATCC 6538, 4ilz¢{ S PH(Pseudomonas aeruginosa)
ATCC 15442 W4 H 2 [ & FP R 58 41 0> (American
Type Culture Collection, ATCC), HAZH M E
PO o BORR SR UR PR AR b xR B, RAE T
—80 °CUKA . FT A 4 B ] 5 4% 25 4 4 W IR
(potato dextrose agar, PDA)}EF %k 36 °CH % 2 d,
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1.1.2 PDA %5 (g/L)

THESZ(FEUR 1 k) 300, A4S 20, Bl

15, pH 5.6+0.2.

1.1.3 SREFEHE/KPDB)EFE(g/L)
A S REGR k) 300, M 20, pH

5.6£0.2,

1.1.4 EFIFEBENA)IEFE(L)
FEAME 10, 4 RER 3, &4kl 5, Bilg 15,

pH 7.3£0.2,

1.1.5 EFAANB)EFE(/L)
EAEW 10, AW ER 3, @4k 5, pH

7.3+£0.2,

1.1.6 BYIHRIIFERIKRER

WL 1.
1.2 FERFIREF

TaKaRa Ex Taq"lJ {5 H BE YA L)
AR E]; Bst 2.0 DNA A . RNase HIL I A
New England BioLabs; PDA, NA. NB };¥#3&
W AT AR AR AR A F ;. 4S Green
KRG a5 . AN B Sk LR G50 & . DR EER
BilEbE . DNA Marker. 5|#FHRE M B4 T4
Y TR AR A E]; SRR DNA [EIl
G A RARAE AR (L) A BRA Fl; DNeasy
mericon Food Kit Il B EL/AS4Y) TRARYINA FR

x1 BEREERMTANSFEY BRALETEFESEMNKALTERE PCR AR CELLR
Table 1 Information of strains and comparison of C; value of fluorescent probe-based loop-mediated
isothermal amplification (FP-LAMP) and real-time quantitation PCR (RT-qPCR)

Sample name Sample source Bongkrekic acid ~ C; value of C, value of
production FP-LAMP RT-qPCR

RB2109 Rice - - -
PB2208 Swap sample - - -
PB2107 Swap sample - - -
NB2207 Rice noodles - - -
PB2207 Swap sample + 12.89 20.10
NB2207-2 Rice noodles - - -
PB2109 Swap sample + 12.56 16.82
PB2208-2 Swap sample + 13.60 19.47
PB2109 Swap sample + 14.60 21.68
RB2210 Rice + 13.84 21.50
RB2210-2 Rice + 14.50 21.87
PB2108 Swap sample + 14.50 22.24
B. gladioli CICC 10574 Purchased from CICC - - -

B. gladioli ATCC 33664 Purchased from ATCC + 6.837 21.82
B. gladioli CICC 25108 Purchased from CICC 7.15 20.50
B. gladioli CICC 25088 Purchased from CICC - - -

B. gladioli CICC 25089 Purchased from CICC - - -

B. gladioli CICC 25126 Purchased from CICC + 7.24 21.58
B. gladioli CICC 25132 Purchased from CICC 7.43 22.38
Saphylococcus aureus ATCC 6538 Purchased from ATCC - - -

B. cepacia CICC 23648 Purchased from CICC - - -

Pseudomonas aeruginosa ATCC 15442  Purchased from ATCC

+: Positive; —: Negative; Swap sample represents swap sample from environment of food manufactory.
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INF]; 9 PCR Y PTC-200 g H MJ Research
INHE] SERFOEERE i RCR X Gentier96E I H 7
LGRER A BRA ] ; BE R R S8 Tanon 4100
W A KRR A BRA ] 5 BB R 28 0 AT I 4
FI6 T NanoDrop one 1 A FEER K HE/RBHE A
Al R S SN WFH-203B 9 H |
RGBS AT BR A H]
1.3 ZERFIILEX S

36 1~ A bon KL K 7% B. gladioli JE R 41T
# A PATRIC", 3 H B. gladioli pv. cocovenenans
DMSZ11318 (] 67.5 kb ) bon %L [H#% (GenBank:
IX173632. WEAZHIFH], T#HH NCBI MR
HEHRE . BLASTn+ (v2.12.0). ClustalW (v2.1)
T Z 5P 8T,

R2 AWMRFAASIIRIRS
Table 2 Primers and probes in this study

1.4 BEHRIIEFNERALIE

Wk 1 P TR AR RN E] PDA B3R
JE, 36 °CHiFR 2d e, PRIREATAE B & 50 uL
A9 Pk W 2% 1 W (DNeasy mericon Food Kit)
L5 mL E.0EH, 7R 100 °CHFE 10 min
JG, 4°C. 12 000 r/min B.0> 1 min, B E35#]
T—EOE T,

1.5 FRfE DNA B9%I&

H4 B. gladioli pv. cocovenenans Col4 (146
RS BET 51941 ST, FFiEFF PCR K, 5
Y2 2, ROWAKZR: ST-12.5uL, ST-20.2 uL,
ST-3 0.2 uL,ST-4 0.2 uL, ST-5 0.2 uL, ST-6 0.2 uL,
ST-7 0.2 pL, ST-8 2.5 puL, 10xEx Taq buffer
2.5 uL, dNTPs mixture 2 pL, Ex Taq 0.15 uL,

Primers and probes Sequence (5'—3")

Source

ST-1 CTCGACGAGATGGACTGCT This study

ST-2 TCGGCCTCGGCCGGCGAGATGTTGAAGAACAGCGGGTCGAAGCAGTCCA This study
TCTCGTCGAG

ST-3 CCGGCCGAGGCCGAGCTGATGGATCCCCAGCAGCGCCTGTTCCTGGAGGA This study
GGGCTACCG

ST-4 TCGCTGAGCTGGCGCGGATCGTAGCCGGCGTCCTCGAAGGCGCGGTAGCC This study
CTCCTCCAG

ST-5 GCGCCAGCTCAGCGAGGCACGCTGCGGCGTCTATCTCGGCATCATGGGCG This study
CGAGCGAAT

ST-6 GGTGATGTCGCCGGCGCCGCGGTGCTGCTGCACCAGCCAGCCGTATTCGC This study
TCGCGCCCA

ST-7 GCCGGCGACATCACCGGCACCAGCACCGCGATCGCGGCCGCGCGCATCGC This study
CTATTTCCT

ST-8 TTCAGGAAATAGGCGATGCGC This study

FIP-2 AGCCCTCCTCCAGGAACACCGCTGTTCTTCAACATCT This study

BIP-2 TTCGAGGACGCCGGCTACCAGCCAGCCGTATTCGCT This study

F3-2 CTCGACGAGATGGACTGC This study

B3-2 TTCAGGAAATAGGCGATGCG This study

LoopF-2 GCTGGGGATCCATCAGCT This study

LoopB-2 GGCGTCTATCTCGGCATC This study

BA-F CGATGATATAGCCGAGGTTTTC [6]

BA-R CAGGTTCCAGTGCCATTACGT [6]

Probe BA Cy5-CGATGGTCCGTATCTCCTGCTTGTGC-BHQ [6]

Probe DP-1 FAM-TCCGCGCCAGCTCrArGCGAG-BHQ This study

Probe DP-2 AMCA-TCCGCGCCAGCTCrArGCGAG-BHQ This study

<l actamicro@im.ac.cn, & 010-64807516
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ddH,0 %2 25 pLo W A5 : 98 °C 1 min; 98 °C
10s, 56°C25s, 72°C30s, 30 MEH; 72 °C
1 min, PCR ¥ it SRS HHEE R v DK A TAG
YIS, e FIIEHE DNA (B &t i 45 1k
A7 28 8 Bl 58 40 mT L 43 D6 0 BB 3 o
DNA W5, Fikeal 200 ng/ul /E RFRr#E DNA
(BHEXTBE) . ARifE DNA 340 8 i e ss 52
A —5L,
1.6 SEBTRE PCR R

519 KR 2% T e R F T, WA 2.
KA Z: BA-F 1 pL, BA-R 1 pL, ¥4 BA
0.65 pL, 10xEx Taq buffer 2.5 pL., ANTPs mixture
2 uL, Ex Taq0.15 uL, DNA #i#z 1 uL, ddH,O
N 25 UL, SV Sk 95°C 3 ming 95°CSs,
60 °C 40 s (MIFEEAFS), 40 MEA
1.7 FNSFET RN

HiE B. gladioli f4 bon ZE [H %% H i bonA %
W51, SI0ER 2, WK FIP-22.4 4L,
BIP-2 2.4 pL, F3-2 0.3 pL, B3-2 0.3 pL, LoopF-2
0.6 pL, LoopB-2 0.6 uL,
amplification buffer 2.5 uL., dNTPs 4 puL, Bst2.0
1 uL,RNase HII 0.5 pL, ¥4t DP-1 8 DP-2 1 pL,
DNA #&4 1 uL, RNase-free H,O #M & 25 uL, J2
%454 60 °C 60 min, 4F 1 min MH—K FAM
PGS
1.8 N SF R ERTIALE N

A SR AT AR R N A R 1.7
—3, NS 60 °C 60 min, TELSMHTYL
(365 nm)H A A .
1.9 N SFERTERIEHFEEREZE DNA
B ARG PR 25033t

B KRS 43 BS ) PB2108 #2713 PDB 1
FRIE, TE 36 °CREFE 24 h I, ARYEAN LR 4
PRI S U B R BOE R 4, R 2R 4]
LA G RE TN B R 2k i . ] RNase-free

10x isothermal

K 10 FEIELEFRRE 6 ANBREE, 450U 1 uL W BRI %
WA 1.7 A7 3R 40 DNA S5 AR I PR3,
1.10 N SFRY R ZEREE NN

PB2108 #%F1 %] PDB ;77 H, 7E 36 °CH;
IR 24 h e, FAEFER KRS BN EZ RN 0.5,
FH R 2% i (DNeasy mericon Food Kit) 10 1%
Rl 7 RS, #HU 1 pL W iR 1.7 iF
FrRBUEMER, B 100 pL R 10° )5 0 T R
T4
1.11 B. gladioli HI%E K KEEEER A E 14
M E

BYFES TP B, gladioli B9 % EMRIE GB
4789.29—2020 R 5.1-5.5 FfT, KEFHERRIK
FE T E MY GB 5009.189—2016 #E17 .
1.12 ALSEHRIRNSFRT ERHL
ml

PB2108 ##%] PDB 55556, 1F 36 °CH
F% 24 h i, FAEEER KRG BN EE RN 0.5,
LT 0] 495 A9 R EVE S R A, 43 B
24 5 g MRS Hd— A S8R 4H , A 100 pL
MR JE RV, FF BARIRT, 5 — (A X B4
FERE SR AT FMAE] 50 mL B0 H, A 5 g 3%
BEER, A 15 mL 24 2% i (DNeasy mericon
Food Kit), FIZUHRG; , M IERITHEE, M
R G U B T DNA 2, f)a e 3 H—
B, 50 pL BEMZE MR BEML . 45 B 1 uL
PRI IR 1.7 PEA TG

2 ZERE54

2.1 ZERFILEXT 5347 B. gladioli & 4H
N T BEA A X 3 cocovenenans V. AT
cocovenenans WV, # SEiE it 2 87 1 X o,
WhERIAL RS, 1L B. gladioli pv. cocovenenans
DSMZ11318 [ bon JE £ ¥ 51(67 546 bp)yhS:
% ¥4, it BLASTn % 36 ¥k bon &K% 1Y
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B. gladioli #47 b X, e-value WE(EH N 1e-5. 45
WFEWIA 17 # B. gladioli # bon K:N#% 5 B.
gladioli pv. cocovenenans DSMZ11318 HAHBLEE 4
o J ClustalW #1722 H ¥ 41 LLXT A S1 242
A& 2 FHZWAE YR EdE 0 (http:/nmde.en), G
5 NMDCX0000224], 454 FHEEEWHTE,
PEE T B. gladioli pv. cocovenenans DSMZ 11318 ¥
bon L [Hl##(GenBank: JX173632.1)71 15 792—16 010
1219 bp J741{E K B. gladioli pv. cocovenenans £
MEE A1,
2.2 4554 B. gladioli pv. cocovenenans

R T BRI T A G DO M T X
B. gladioli pv. cocovenenans {45, XF 19 kk
B. gladioli F1 3 #&AE H AR AR TR 7 L
Hrpr, 12 DR SEPRE YRGB8 8], 7 bk
B. gladioli M\ Bl (L8 .00 W S 0 A 147
KBERPRTEOL, 3 BRAE HAREPRALFE S aureus.,
B. cepacia fll P. aeruginosa, [ #kFIATEILEE 1,
()oK T T R 7 AR S L AR 4l GB
5009.189-2016 ML HEAT " Bl 9%, IFEAT @
ROBAH IS AT e MR, P REE LR 1,
19 ¥k B. gladioli 145 11 ¥R A K EE R PR .

XF 22 DR T T F R 0O %

B. gladioli

E, HHohRiE DNA YERBRPEXTHE, B. gladioli
CICC 10574 B. gladioli CICC 25088 . B. gladioli
CICC 25089 YEAHPEXT I, RNase-free 7KAEN
25 X IR RIS SN 1 TR, BRI XT IR 2
X BRI TE I 8 34 il 4k, PR G AT B g 1Y)
Poos ol £, w2 AH X 9 Ot iR B (relative
fluorescence unit, RFU)ABE{E K 500, C {H N
7.35, 16 min FIEUOGIRTIE(H . P A KRR
I #& PB2207. PB2109, PB2208-2. PB2109.
RB2210. RB2210-2, PB2108. B.gladioli ATCC
33664 . B. gladioli CICC 25108 B. gladioli CICC
25126 F1 B. gladioli CICC 25132 344 B i i 4 14
Mgk, CAEZ %A 12.89., 12.56, 13.60. 14.60.
13.84, 14.50, 14.50, 691, 7.15, 7.24 F17.43 (% 1),
T Al A 7 A oK T T R 1Y AR RB2109 |

PB2208. PB2107. NB2207. NB2207-2 #l 3 #k
Ik HAR R A B B gk 25 SRR T
TR T AR IR TG 98 % X B
gladioli pv. cocovenenans ELA Fr5 1 . i 538
SR Ut I PCR ik CEILER 1, 45«
WA S5 TR 1S 2% O 5 78 5 1 N 3 S 2
Y& 7 PCR J7¥E%T B. gladioli pv. cocovenenans
%5 0 — 3

RB2109 -~ Burkholderia gladioli ATCC 33664
PB2208  — Burkholderia gladioli CICC 25108
2000 - . B
— PB2107 Burkholderia gladioli CICC 25088
1500 — NB2207 — Burkholderia gladioli CICC 25089
— PB2207 - Burkholderia gladioli CICC 25126
2 1000 NB2207-2 — Burkholderia gladioli CICC 25132
[ : — PB2109  — Burkholderia gladioli CICC 10574
500} — PB2208-2 - Staphylococeus aureus ATCC 6538
\A : — — PB2109  — Burkholderia gladioli CICC 23648
0 L9 memmss=—_ — RB2210 = Pseudomonas aeruginosa ATCC 15442
0 20 40 60 . BTG i
TT Positive control
PB2108  — RNase-free H,0
1 N SFFERYERAELEEREN AR RERRY Gk
Figure 1 Amplification curve of the reaction that detecting different strains by FP-LAMP. Straight lines

represent Burkholderia gladioli isolated from food samples or swap sample from environment of food
manufactory; Lines with reverse triangle symbols represent B. gladioli from culture collection; Lines with dot

symbols represent non-target strains.

<l actamicro@im.ac.cn, & 010-64807516
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23 FNESEFRVTIEBERALEREAEREA
DNA 5 {460 PR =03t
H TR AR S T3 B A
DNA HEARKINFR &, $2HUF G H PB2108 BT
FEIZHBEF TR, PB2108 RIS AR B 2
GIRBRE, MEEEJER N 19.8 fg/ul—-19.8 ng/ul. iEid
SR E i PCRASUSHI , 7E 1.98 pg/uL—19.8 ng/uL
WA PR 2 (& 2A), RIBZ )i
RIE[EIZH DNA 20 1.98 pg/uL.
24 MNSHFERTERALEERZEZRYE
MR
R T RGN T Y3 9 T VR X R R
WeRE Y R B, FHERBERG B PB2108 R 1T
K, PB2108 TR A A B A E VR B, MR JEE
JLFEN 2.7x10'-2.7x107 CFU/mL ., 3 33 520 ¢ 6
SEE PCR UK, 7E 2.7x10°-2.7x10" CFU/mL

20 40 60
t/min

2 }I —J-i—F.Flm#-i

— 19.8 ng/uL.
1.98 ng/ulL
198 pg/uL

— 19.8 pg/uL

— 1.98 pg/uL

— 198 fg/ul.
19.8 fg/uL

R A W B g i Ze (K 3A), RINZTT
P REGSE R 2.7x10° CFU/mL.

25 HNSFRTERALERZETRK
&

T RE B EUL D A A S IR Y 4 R
AR, LR E T FAM SE 1A AR B Ry
AMCA H:[1, g5 L RBAEAR AT H iy 52 4h
ST SCE I o XF 22 A AR UEA TR S A
FERINM AT AR BEA T (& 4). 25 3B PH
xR B B A 5 a9 ), B. gladioli CICC
10574, B. gladioli CICC 25088, B. gladioli CICC
25089 Fll RNase-free /K% A3 Bl B9 r= A KEE
B R B9 R Fk PB2207. PB2109., PB2208-2,
PB2109,RB2210,RB2210-2,PB2108 . B. gladioli
ATCC 33664 . B. gladioli CICC 25108 B. gladioli
CICC 25126 B. gladioli CICC 25132 FpH %} HE

B

1 23 4567

RHEFEFHENEELE DNA & K46 PR 20K

Figure 2 Detection limit of genomic DNA by FP-LAMP via RT-qPCR analyzer (A) and visual detection (B). 1:
19.8 ng/uL; 2: 1.98 ng/uL; 3: 198 pg/uL; 4: 19.8 pg/uL; 5: 1.98 pg/uL; 6: 198 fg/uL; 7: 19.8 fg/uL.

A
2 000
1500

=

= 1000

500 §
0

t/min

3 NFFRYTE

—2.7x10" CFU/mL
2.7%10° CFU/mL
2.7%10° CFU/mL

— —2.7x10* CFU/mL
~ —2.7x10° CFU/mL

—2.7x10* CFU/mL
2.7x10' CFU/mL

RAEEFEARYPENR

B

1 23 435 6 7

Figure 3 Detection limit of bacterial suspension by FP-LAMP via RT-qPCR analyzer (A) and visual detection
(B). 1: 2.7x10" CFU/mL; 2: 2.7x10° CFU/mL; 3: 2.7x10°> CFU/mL; 4: 2.7x10* CFU/mL; 5: 2.7x10° CFU/mL;

6: 2.7x10> CFU/mL; 7: 2.7x10' CFU/mL.
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XiF AT AL PR A 5 SR O S Ty R AT
FEDIZH DNA. S5 ARG 0 R 2 00 3 0 28 0 3t
Xif T3 K4 DNA S5 (R AG I B 12 0004, Xof 466 B
BRI PB2108 R AL A 17 RN 46 1R
PG, RSP ST (B 2B), 45
HWRHIALE 1.98 pg/ul—19.8 ng/uL W JEA B E 1Y
WA, SAESIHT P 5 PCR ] & vk

1 2 3 4 5 6 7

JEE O Bl — 3, %7 TR R B ZH DNA S (IS vk
FE4 19.8 ng/uLo M6 SR BRI, X A B A
FEY PB2108 [tk BLAEHEA TN S Y 15
FERSM AT A AT 0 (B 3B), 45 R RHITE
2.7x10°-2.7x10" CFU/mL & A5 W i i) 5 08
2.6 ALiSFIEmAYEN

R T IRFEIAA T IR DT 0 S bR
BRI, S T I A R R EAE N B
an BT, R N IS G 1 AR SE PR32 B.
gladioli pv. cocovenenans {544 & i A Ti54%
BB AR i R & R I DNA J5, 7RSS %¢
g it PCR AN (18] 5A). 45 RFBITS Yutt

9 10 11 12 13 C

14 15 16 17 18

19 20 21

4 NSFERTIBTLLEEF AU NLER

Figure 4 Results of visual detecting different strains by FP-LAMP. 1: RB2109; 2: PB2208; 3: PB2107; 4:
NB2207; 5: PB2207; 6: NB2207-2; 7: PB2109; 8: PB2208-2; 9: PB2109; 10: RB2210; 11: RB2210-2; 12:
PB2108; 13: B. gladioli CICC 10574; 14: B. gladioli ATCC 33664; 15: B. gladioli CICC 25108; 16: B. gladioli
CICC 25088; 17: B. gladioli CICC 25089; 18: B. gladioli CICC 25126; 19: B. gladioli CICC 25132; 20: S
aureus ATCC 6538; 21: B. cepacia CICC 23648; 22: P. aeruginosa ATCC 15442; C: Blank control, RNase-free
H,O; P: Positive control.
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1500 - Contaminated rice noodles - Contaminated rice noodles
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=1 000 + Contaminated tremella ~ Contaminated tremella
EL- + Non-contaminated tremella - Non-contaminated tremella
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0 20 40 60 0 10 20 30 40

t/min Cycle
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Figure 5 Results of detection of the artificially contaminated samples by FP-LAMP (A) and RT-qPCR (B).
Lines with diamond symbols represent samples detected by FP-LAMP; Lines with cross symbols represent
samples detected by RT-qPCR.
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