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 E AT THAR—AETHAS T RAFNAANFH838 (Loop-mediated Isothermal Amplification, LAMP)
TARBEK, GAFAHS &N T HAAGRN, Bk, LN, AALARNFfZEARASTHK R RIE
WFATH BAELS T AR, BT 5 HFEATH A 44 PhIE ST A & R I ARSAT H 3 iE . & T ¥ednF 7138 LAMP
54, A LAMP ¥ 34k 2, F3t37 A LAMP & LAMP # @A 3K 4% (Lateral Flow Dipstick, LFD) L7
FBATH R REEIRN, KRB M E AT ) RAEFIRF AR 6y ML, 2RI T A RIZELY menB
Y AT B A RIFOH A, ERELHT, LAMP 743t 2 HIEBRBARXIR L, £FAFH ®IZHRGFIRE I
AR & PP 8GR M PR 45 A 3.3x10* CFU/mL #= 3.3x10° CFU/g. FlEF, LAMP TALALH R & 435K dhFa iR b aniR & A
HAFEMNZEEAH TR EHRALAMP A, LESZKERARBKEAERATRT, HHRFRFGAEN
MAE . 3T 24 4 FIRAESAEN, LAMP-LFD TALAL 7 kM Z R 5EHAIF R EF—K. A RTEZGHE LAMP 7T
AR BER, ARBTEARATEGERET —MHEHR. TERORNTFE, BA T2 ANEFHE TR,
KGR FAF W, 5T Iehs, FAFFBI I (LAMP) , @A shXsFE (LFD) , teik bl ORI
HE4 2. TS207.4 SCERARIRAS: A X EHS:1002-0306(2026)07-0357-10 : :
DOI: 10.13386/j.issn1002-0306.2025040276
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Abstract: This study was dedicated to developing a visualization technique based on loop-mediated isothermal
amplification (LAMP) with novel molecular targets, aiming to simultaneously, rapidly, and sensitively detect
Flavobacterium spp. in fresh fish meat. The whole-genome sequencing and pan-genome analysis techniques were employed
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to systematically mine the candidate target of the Flavobacterium genus. Five Flavobacterium strains and forty-four non-
Flavobacterium strains were prepared for specificity verification of candidate target. LAMP primers were designed based
on the target sequence and then the amplification system was optimized. The specificity and sensitivity of novel LAMP
assay and LAMP based lateral flow dipstick (LFD) visualization method were evaluated. Finally, the anti-interference
capability and the accuracy in detecting actual samples were determined. These results showed that the menB target mined
in this study exhibited good specificity, and the newly established LAMP method had no cross-reactivity against 12 non-
target bacteria trains in optimal conditions. The detection limits for Flavobacterium in pure cultures and mixed spiked fish
meat samples were 3.3x10*> CFU/mL and 3.3x10° CFU/g, respectively. Meanwhile, the detection sensitivity and specificity
of LAMP-based visualization technique in pure cultures and mixed spiked fish meat samples were comparable to those of
the traditional LAMP method. Moreover, it maintained excellent detection performance even under the interference of high
concentrations of contaminant bacteria and spoiled fish sample. The detection results of the LAMP-LFD visualization
methods for 24 actual samples were consistent with those of the traditional culture method. The novel LAMP visualization
technology established in this study provides an efficient and reliable detection method for the prevention and control of
Flavobacterium contamination in food, which has important application value and promotion prospects.

Key words: Flavobacterium; molecular target; loop-mediated isothermal amplification (LAMP); lateral flow dipstick
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(LFD); rapid detection

W AT I ( Flavobacterium) 3K J& T 81 A1 & #}
(Flavobacteriaceae) , J&—JSH5 2% [QRHPEFT IR, B4
SREAR, ToF 7. ToH . ToIEREN T, H TR
HAALIREFTE (Flavobacterium columnare) . W By
FF B (Flavobacterium psychrophilum) . 7K A= T T
( Flavobacterium hydatis) . Wg 3% ¥ #T % ( Flavo-
bacterium halmephilum) %554, ST TE H SRIF 5
ks 3 B SR T A, YRR RS B I
IEHEERE, REELEFT B . WS BT I A eI N = R
g B R AL AT BE ), AT AE A PSR T ol P E
HUESH, 3 oA AR G . AR DTSRI B S RE A fa
PR AT SRR, rr A BZE L AL Y S SR
JBT, 5| R A R IR G, o e A ) R A i S5 Al
WEESYE PRGEIT, IR E Y RIS FIK T S BR
ik 10%~15%, Zatt xR B R4, 7K
HIgrh, M ORI . MR B AT IR 0 28 B EUN
B, G S o S S AR M I BULIN 57 | L
&, UERT AT A MESET Y AR IR, Ik ik
BEVEBAT RS I 5 | R NG, SEUXnt | K
Jio A 4 | DB RE S5 213, i 2 S8 A B, 43 L Y
AR 2B 2B 25000 BT 5 | 2 1G5
IR AP R E TR, i R AT P[]
VERRIZESRNT8 R, R KEXT 2R AT IR 364 T
AEERSIN, B Y0 TS Y XU 22 DG EE 2L

& G2 43 85 15 IR A AR R I 1) 22 B Ty %,
B “ ShRUE” , (BRI E S . BB R
4% . o7 B O AE W 2 R RN, B Sy T AR
iy & e, LA SR & B 4% =X 2 M ( Polymerase Chain
Reaction, PCR) 2hy 3= 0 535K 0 Iy 25 SEAE PR | 1
il . PRV SR, 3B 20 o A I 7122, SR
1M, PCR 7 yEARAS Ll i FAIE B BG4S, RS [ Ak s
5, MELLM AL ZAGI TR . M AR B AR
( Loop-mediated Isothermal Amplification, LAMP),
JE Xl B A ORI TR BEAIG . 5 RASUE YA IR Y™

a5k, Al A E] (60 min PY) . fEIR (60 °C) 4444
TEEHEL 10°~10"° 5 4 1 2223, 5@ LAMP J7 vk
A TS FIEEE LKA T43HT, S i il SE S AR 1<,
BTG Y o R BRAR S B0 A B 28 S5 e XU, (94 R B
EPH N T LAMP %' ] Ak i R Al firi 4
SEERAAEE, KAWL T oA B b 928 5 3y, 7EAR
EAERSIE T REYEIRF] 1.5 ng/ul, N T UE—42
=1 LAMP J7 300 F3E 3 P, Wachiralurpan 25
1t T biotin A1 FITC #nic 514, P gL T —Fp
LAMP 4% 4% (Lateral Flow Dipstick, LFD)-%5, %
Jr ke el B 3R PRI R oA 2.82 CFU/mL. 3t T
LAMP FHRAUET- G BRI 2%, FEEAT R P, R
RS R R B EE RN ) . AR
R FEAR 9 e PR E e T ARl 5 2 i) R AU
Rt SR, BiA FEARTTIE R 2l i i 8 1 3k
K A EEX BRI, Andt X v s T o BOAR G5 13k
A parE. rpoce 7 &b XA IR B R B 00 B 7 A
cacLP® &, 3 LV X 7 2T LEXTRR FIAERA %
IR AT, I HL T3 AR B B P Tk il e, AR5
B B BHPE AN PR 2 1 A o LU, B AR
AALERPZRSY ARSI BRI, MELA S m K |
Y IRIEAS o B BEAT RTINS e, S T
FRS PRV RE LA SRS HEREI AU FE R o BRI, F5 88T
VR SRR, A EIRT TR S AT ARSI A FH 250
B PG | 5 B HAA TR X

AT FE f FH 455 0 7 Az BRI ZH 4B oR =
SR P T W RS = R s R S oL I UL A o= eV A
LAMP-LFD nJ ALK MR R, B S B 5 P asht
RS M0 POHE RS HERS I, SR it TR AT PR G PR
PEBrHE AR T HE
1 #R55E%
1.1 MR

BN R2A K533 | ARAYME R
A BR 2N 7] Bst2.0 WarmStart® DNA -5 0fF  Hroh
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>~ Biolabs 2\ Al; FAEZE MW . 2xPCR mix | FBRELHE
W RIS v . GHEERE . BB NE . IR YL )

DNA el g JbatEskE o ml; ki, Jok Al

T B ER A WA BRA T3 NC JBE A 2553
WKAR, SRR IS — R MR RS W5 i £

KT s ST BERAE BRI 1.

CEE S al, 2G4 WAk s aR AT BRA A5 BT Biometra TOne 96G #EIY  FEEHSEZ 53 HT
FITC i, UM RDUAR . Pl 1gG dilk  Jbat ALERELY 2N ] 5 Tanon-2500 EE AR R4 iR
R ATRRE E
Table 1 Bacterial strains for experiment

Fr ol /RN = L7 AR

1 W EHFFE Flavobacterium sasangense A4-1 S SR

2 FEIR BT Flavobacterium columnare ATCC 23463 I ] A PR O

3 2 CHAT Flavobacteriumjohnsoniae ATCC 17061 3 A PR O

4 KA BEFF IR Flavobacterium hydatis ATCC 29551 e B R ORE O

5 IKAFE A Flavobacterium aquatile ATCC 11947 2 ] PR PR L

6 R IRASTEAT B Proteus cibarius / SEHE T R

7 RIVSIEAT B Proteus cibarius / S Sy SR

8 B2 N ] Proteus penneri / SH R Sy B R

9 RN RER R Shigella sonnei / S Sy B bR

10 AT Proteus mirabilis / SHG 4y B R

11 AT R Proteus vulgaris / SHEE Sy B R

12 TS EEN ) Pseudomonas aeruginosa ATCC 27853 I FE R ORE O
13 il 2 A SR P Pseudomonas aeruginosa ATCC 10104 2 ] A PR L
14 KIGHT Escherichia coli CMCC 44103 o R A R DR
15 AT Proteus mirabilis CMCC 49005 o [ B A R R O
16 S URISIAN: | Proteus vulgaris CMCC 49027 o ] 2 A R L
17 EORG A B AR 2R R LG R Listeria monocytogenes ATCC 19114 2 E AR O
18 IS A PSR Vibrio parahemolyticus ATCC 33847 e AR LR O
19 2 B R P Pseudomonas aeruginosa ATCC 15442 2 1 PR PR O
20 KIGHT Escherichia coli ATCC 8739 SEE PR
21 7S R Salmonella enteritidis CMCC 50335 o ] 2 A LR L
22 WA 2 AT T Bacillus cereus ATCC 14579 [ AP LR 0
23 7R il Campylobacter jejuni ATCC 6633 e FE R ORE O
24 S AR ER Staphylococcus aureus ATCC 25923 2 ] A PR L
25 SRR Enhydrobacter aerosaccus / S S b
26 IR A B R PR P Sphingomonas aquatilis / SR Sy SR
27 AN B I 9 M8 IR AR EC B Yersinia enterocolitica CMCC 52204 o ] 2 A R L
28 B iy 52 %5 T R Cronobacter sakazakii ATCC 29544 ESEI RS A
29 MR A Bacillus subtilis / BN e Gt
30 I A AT I Bacillus thuringiensis / S Sy B
31 i de) Neisseria flava / SEEE ST R
32 B E A Serratia marcescens / SHG R Sy B
33 IR IE Acinetobacter lwoffii / SRS b
34 HEMA S Acinetobacter guillouiae / SR Sy SR
35 LIRS Acinetobacter johnsonii / TR TR
36 ERFT A Actinobacteria bacterium / SEHRE T R
37 2RI Bacillus aerius / ST bR
38 B 2 AUAT I Bacillus marisflavi / SH R Sy B R
39 BT SR Deinococcus xinjiangensis / SRR S b
40 A R BRI Enterococcus hirae / TR Sy R
41 ENEESMEFT IR Exiguobacterium indicum / S Sy B bR
42 AT SR FAT B Fictibacillus barbaricus / SR ST R
43 PR EHE Klebsiella oxytoca / TR Sy
44 it 5 5 B 1 EQ A Klebsiella pneumoniae / S Sy Btk
45 A TR QTR Leifsonia lichenia / S Sy SR
46 #ICGER Shigella flexneri 2a / BN g
47 ENRETR AR AT Calidifontibacter indicus / SR S b
48 VA KBk Macrococcus caseolyticus / ST bR
49 IR A B R PR P Sphingomonas aquatilis / S EE Sy B R
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e Bl H7 A BR 4\ 7l ; PowerPac Basic B, 7k 32 [H
Bio-Rad 2\ #) ; HK-C2S Ht H i % T.fE &5 . WBK-
4B HPEIR/KIGEN . SHP-250 b5 5848 | AR
P E YIRS A BR A F Milli-Q #B4lik R4 SEE
Milli pore 2\ 7] ; Pulsifier 11 JJk th 22 or #% 2
Microgen 2\ 7l ; ES-215 i JE K B &  H A% Tomy
Digital Biology 2\ Fl; FICI-S1 LB Aidh 3=
AR BRA ]

1.2 EWHE

1.2.1 BAFEJR TR S5 1t A NCBI
( https://www.ncbi.nlm.nih.gov/genome) B M T %%
271 AREFFEE (BL 43 ADSEFF AR FT 40 READ R
T B YRR TR A (045 S (A BREE . YT TG .
RIS PSR | A 2 I BRI PR 45 ) 11 4 L ERL 2H 5508,
Rz BER2H 53 B i e o0 Rl bn . aniEl 1A, 2
AR ELFE: (3] Prokka v1.11 X IF A7 2L K 2 )7 371
BEATHEE RS, t e FER A ST B 22, SR 5 I
Roary v3.11.2 #E47 3L R 751 b X i 325 HH A5 358 #E AR,
B LT NCBI £ /% 1 9 BLAST B0
BEFFANHEL T LEXT, T SRARRUT 2, B A5 24 5 1 5y
FHAR . T ISP 2 0 RE S M T AR, [FE A

Oligo # 14 F1 http://primerexplorer.jp/e/H £ £k EX AF
Primer Explorer 6 43547 PCR Fll LAMP 5| 4715
o Sl T AW TR B A FRAFS
W 5 ITEAME B AR K 2.

1.2.2 SCIGPHAR DNA $#2H 4Nk 1, AR5 I -H
Mk B S5 E RAE I TRRR . BT IR Sl 1E A0S 2R
F 5 mL (Y R2A 53235, 25 °C. 150 r/min 5 3%
24 h, FALAE BARBEAREZERN T 5 mL fUE3RHE T,

37 °C. 180 r/min B339, 43|HL 1 mL B paiyg T
2 mL .04, 78 10000 r/min /&3 250 5 min, £
BRUTTE, fd FH K /K PES — WA 100 pL JCEE /K 3
B, e E DNA $RBGAF @B 317, il &9
DNA i FH BRI i 1 )2 AT 2L RE (213 : OD,g0)050=
1.8~2.0, OD, 030 =2.0, HJE =50 ng/uL), FeJ5ff-17
F—20 C #H.

1.2.3 S FHARMESMERIE S T PR AT R S
TRLAR R SRR, PEECER 1 A 49 BRSZ I B AL N 4
DNA J4rF9 a5, FIFHEHE PCR NV KHE. <
R AAARFR 10 pL, 4245 2xPCR mix 5 pL. 10 pmol/L
. FUES 4 1 ul, EE K4 DNA 2 pL, JCR K
1 pL, f# F Biometra TOne 96G FAAF IR AT P 1%

VNN
) AVAVAVANY RN
e — NN —> —> /\Y/\Y/\
R A\L\LYL\\
NCBI %# % 1Z LR ZH A B bR BRSSP IE menB
BRI
) BRI LK
. it WitE
B ‘& i I
/.~ DNA . ” i'i i‘i
B DNA \ &L . g - T -
b1 T -

oﬂ'q

qﬂni’}

YOOOOKXK o ¢ &

} -
— 'k
R ol

g W

FFFHDNA A¥E FAM Au@PDA Au@PDAIREF  PrAsdiik  HiFAMBUER  FHiilleG
K1 Scse A
Fig.1 Schematic diagram of experiment
®2 PHSIMER
Table 2 Primer information for amplification
Bib7E=il EIE/E2 S1F51(5-3) FYIKE
F AAATAATGAAGCAAGCCAAAGG
PCR 142 bp
R TGAATCCATAAAGCACGGAAA
F3 CAGTTGCTAAAAGAGCAAGAA
LAMP B3 TCTAGCTCCAGCGTTGAT /
FIP1 Biotin-CTTAGCAACTGTCCAAACGTTTTTAGAAAAAAAATAATGAAGCAAGCC

BIP1 FAM-AATGCGGTAGAGAAAGCGATGAGTTGAATCCATAAAGCACGG
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SN, BEEARFUNTR: 95 °C A8 5 min; 95 °C 40 s,
55 °C 50's, 72 °C 30 s, 30 DMEF; 72 °C ZE{H 5 min,
BB 3 pL ¥4, A 2% SR BEEE RS T T HE
VKT o FBRERSEL IR TE: HARES DNA §°
o sp— HARSR, JE HARPH DNA Jo8 H45H o
1.2.4 % LAMP ROWARZR e M xHhidh A
YEBT2 P 2 AT B HE AR P I A S5 B LAMP )2 44
2, RS 25 uL, fudE: 405149 F3/B3 4% 0.5 pL,
N 54 FIP/BIP 4% 1 uL, 10xIsothermal Amplication
Buffer 2.5 pL, Bst2.0 WarmStart® DNA R & [i§
0.5 uL, dNTPs 1 pL, §HZE6K 3 pl, MgSO, 1 uL, DNA
MR 1 pL, JTCR KN EIRFR . 7E 60 °C T R hwi—Bk
B 1A, 85 °C Ki% 10 min., F=8 i 2.5% BYERAR
RS HL UK ATAT . ] S I W S G T, 45
A5 1My B L (F3/B3 :FIP/BIP=1:1, 1:2, 1:4, 1:8,
1:10. 1:12, H 1=0.25 pmol/L), dNTPs ¥ (0.4,
0.6.08. 1,12, 1.4, 1.6, 1.8 mmol/L), Mg ¥k J&
(2.4.6.8.10. 12, 14, 16 mmol/L), ¥ 343 B (58,
59. 60, 61, 62, 63, 64, 65 °C), Jx WiHF[AE] (5, 10,
15,20, 25,30, 35, 40, 50, 60, 70, 80 min), {/i{kF
— B, HEEE M E R Bst2.0 WarmStart®
DNA AT A5 0 S0 BE DL S B &b e ik
BE L A R UK S5 A T IR TR SR i AR
W

1.2.5 LAMP ¥ ¥ ke m Pt R BT ST
PP LAMP J7 e e, A R 3R I 5 BREE AT
AN 12 BRAE BB DNA, TG 7K B IR, 3518
IR AL AL LAMP AR R, LAMP WS,
FEYE L 2.5% MBIEREEE R BB UK 57T LAMP J7
AR MEA R R E: EARPE DNA FAAERTP 14 H
I BT B B BR T 45, AE H AR A DNA o8 3 457 .
SRy it — 28 B UE LAMP Jy vk %605, e AR B A
I ATCC23463 T R2A 55383+, 25 °C. 150 r/min
B8 24 h EEE L 10° CFU/mL, #% B8 [E 4R (GB
4789.2-2022) J7 ik A T BT THELR . FHIC AKX
VI4E B R AT 10 15F RE, 1581 10'~10° CFU/mL 4ii
BEFRUR, R BT A AR B 255 IR K DNA ##4T LAMP
PRI o AT #—2481 LAMP 7N TR
FEAS v ) RAHRE, et £ RAREAS T 24 1K =T 3 11
SIZ, R FE E AR (GB4789.20-2024) J5 b4 71, FESK
B E TR, ] 75% ZEEseiacET it Py,
TCE T VIERFRm, HE 3 IR, DI KRR R tE
WIS g . A3 B EAL PR AT-L0 P O HEIR . RS L
. BIHHEALIE 10 g LA TCEEILA, #Hid R2A 55
FEFEE AT f0 R P R S A ) . AR
AN IR Y S, FHICTEE 55 T BT 25 g AR |
e WA . B IBTHEATE IR SRR 225 mL 6
PEZE BRER K By TC R I B4 o, A 5 BRAS[R] AT
WAl IR RS W, Y95 2 min JE TR
JFH I B A= B R K 6 27 BT 10 7586 B 7 R, i &%

10'~10* CFU/mL YN T 5 4AbRe o B RRE
FEMLE 1 mL, 800 r/min 25.0> 2 min Z5f 14 PIZHLIT
VE, B LIRS 2T JC IR B0, 10000 r/min 25
L 5 min 2 B3, A 100 pL JCE/K EEITLE, $EBUIT
A DNA #5147 LAMP ¥ 8 . B MEARE R
K 3 ¥R,
1.2.6 LAMP nJ#ifb )y iksdesr  aniE 1B, FEASHE
SN 1 LAMP P ¥R R ZLA [, o LAMP 9714
7T FAJC R K GBS 10 £, B 80 pL #i BV AN 2 pL
1 mg/mL YRS R Z B (Au@PDA) %4+
FESTIRASTE T T IS U R AR i rh, 2=
SV 15 min, AR AN T, C L4507 FHic Al
ZER . W 1 PR, U NI E AW, FE AR
AR I NC = F 5 el ik, Hod T 28 Larid
¥k Anti-Biotin JiiA, C 28 FHRiCH N Goat anti-
mouse I1gG PiiE .
1.2.7 LAMP A AL T7 LR SR VEY R T 3P4k
LAMP nJ AL T KM BE T, $i2 A8 1.2.5 H#EEX TR
HERS KT R IHAAFEAS, FEASHE I DNA J5, SR B
SEH LAMP AJ A6 T L EA TRR IR ARSI, 45 e E
RN 3 K.
1.2.8 LAMP AJ{fb kb THRaE J1iT0r  HERUE
AP LAMP nJ AL IAEE 22 s b b T aE
F7, 53 R T HAE 4% PR RIS WA R R AR HR ARSI H AR
TR BOHERAME . OBEET RS 3% A N 108 CFU/mL BHE
IR EEFT B ATCC23463 Fl 10° CFU/mL 4 £ 24 ity
B ATCC27853 e Rd—F LR G, 159 2RI F T B
5 I SR PR B R BE L4 ) SA 1:00 101, 1:2,
1:4,1:5,1:8, 1:10 (IR G WA, WK, A
[Fl e FE AR B AT B 43 s NS e ta pa v, 4558 H AR
THHE N 10°~10° CFU/g BIIRGFIAS . ITAREATRZIE
1.2 28B4 B DNA 14, SR BT #EES7 1) LAMP 1]
WAL AT, B REA SR A 3 IR
1.2.9 SEBRFEASKTIN I 24 Hb oK ™ 117 3 e K A
fyifh | GxBEfh B340 B 5 Fh 24 I EEAS, 1 43I
b BHPE R AR, e 25 AR . F B E AR (GB
4789.20-2024) Jr ik M A FEA I B, $2 /8 1.2.2 Ty
RARBUITAA BT DNA, 4351 A 5T 2 57 i) 8T 7Y
LAMP J7i5F0 LAMP vl WAk 7 vk 64 540, 4514
AR 3 R ST ARAUER I S5 SR v, SR
ER(GB 4789.2-2022) 2 Jr kgt & o AT P e 5 RS
FEIEXTREARPEATAEIN, XA 25 SR04 T HLds
1.3 #IEAE

JITA SEaa AT 3 YREEE 558, fHiFH WPS Office
2023 K SigmaPlot 12.5 A1 T53HT M2l B 2= .
2 GREH
2.1 BITEED FERZHE

TEAN B it A U Abad A vh, 200 LR i 25 G
B, P IR E MR S - TEEALIC SR AT 1 4 DA
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Z 18], IR S L B AR LAY AR TS I . ARAE
FaFLH AT L, DAL IEBEVERRIC, BTis Y
PR /D, R Y FEARSIEG T, 311 R4
LRI 4H 7 3 34T Roary 43 #7 (1dentity {8 B3¢ & N
85% ), HIBZL UL AT 99% BUTARR & AT BUIEA,
AT | S B SRR menB, LA AE
IREFF A 94-081 SRR, TE4HF I AN5R 3. i@
T A A I BETRIN 43T, menB Fygtit 1,4- —F23L-2-
ZEH AT A AR ER M . SCHRIRIE & B, 121k
FEARZ AT AAAHGE I o 2 PP A A e AR AR S
SR H RS, 18R 5 AR HARETFTBRAR AT 44 AR
B AR IS R VLR R R RS T PCR B&0IF, 45 5R A&
IS R BHPE R XA B0 H bR S5, JHAD B ME TR AN T
PR BB (F 2), UiEH menB B4R BAT RS
RS, W TR E AR EE 5T .
2.2 B LAMP F53EET

ST SE PR AT B A L AR IR A
AW 5T B T RE 5 53 F AR menB, BT XN 1Y
LAMP 5¥, @57 T8 LAMP 3 B33, X 4k
J AT HAY, BARA S T s 45y A T
WSk E . WK 3a TR, BEZE F3/B3:FIP/BIP
R L LU T G I B ORI v, MR LR 1:8
B BRI 45y B e I S B e TR, §T G R i e
[#l 3b H1 ANTPs ¥ FE 0.4~1.2 mmol/L Hf #5535
AW S, 1.2 mmol/L A ik E iR =, B8 i AT P

R TRane, MU AF] 1.8 mmol/L, ¥ IgRR i
B A . & 3c WP Mg MR RGN, LAMP
P BRI R, 4 mmol/L A 3 WG 3 155, 24 Mg?
R LRSI INET, B I8 205 S T R 2 58 44 il o
[l 3d TSP T, LAMP PSR Se T
)5 B, 7E 62 °C B P SR i i, DL Y BRIE 2%
WHE R | FEE R . K 3e HREE YA A Y
I, LAMP § 3 8CR AW &, 76 50 min B T
FRUE, MR B ORI = o 255 1, LAMP P B iR &
B 5542 R : F3/B3: FIP/BIP=1:8. Mg> ¥k & Ky
4 mmol/L. dNTPs ¥ & 1.2 mmol/L. ¥ #4758 N
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Table 3 Molecular target information of Flavobacterium spp.
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Fig.2 Verification results of the genus target specificity of Flavobacterium spp.
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Fig.3 Optimization of the reaction system conditions for LAMP
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Fig.4 Specificity evaluation of LAMP method
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Fig.5 Sensitivity evaluation of LAMP method
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Fig.6 Sensitivity evaluation of LAMP visualization method
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Fig.7 Specificity evaluation of LAMP visualization method
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Fig.8 Anti-interference ability of LAMP visualization method
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