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FTas R, KRR 100 pgepl ™' . [ 45 1IN HEE FON /9 RPA KA 22, HLHESZ A9 RPA K6 A 2 i % MO 22 4%
Filt FON 22 Ji5 A S 1) 75 A ) 20 U R 2 DNA oSl 21 FON, Ay Ay F (] 7 I 22355 S 100 ) bR s Al 4 LB R S+
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HE S ES . S432.1 MERFREARD A M EH S 1000-2030( 2024 ) 04-0665-09

The establishment and evaluation of a specialized RPA detection
method for Fusarium oxysporum f. sp. niveum

DONG Wenpan, YANG Jixiao, YANG Xiangming, LU Minghui,ZHU Yanze,JIANG Chunhao "

(Laboratory of Biopesticide and Green Plant Protection, College of Plant Protection,

Nanjing Agricultural University , Nanjing 210095, China)

Abstract ; [ Objectives] A recombinase polymerase amplification ( RPA ) system was constructed for the rapid detection of Fusarium
oxysporum f. sp. niveum(FON)in order to provide technical support for the rapid detection of watermelon wilt in the field. [ Methods ]
The genome sequences of 11 pathogenic fungi,including FON,were downloaded from the NCBI website for bioinformatics analysis using
SeqHunter 2 software. Four specific gene fragments of FON were obtained by comparison and primers were designed and screened for
them. The specificity and sensitivity of the primers were verified using polymerase chain reaction(PCR) ,and in addition, the specificity
and sensitivity of the primers were verified using the established RPA detection system,and finally,the RPA detection evaluation of
artificially inoculated watermelon plants was performed. [ Results]The RPA detection system for FON was established ,and the optimal
reaction time (40 min) and optimal reaction temperature (30 °C) of the amplification system of DNA constant temperature rapid
amplification kit were explored,and the detection limit of the optimal reaction system was 100 pg+wL™'. When using the DNA constant
temperature rapid amplification kit ( colloidal gold test strip type ) for amplification, it only needed to react at 38 °C for 12 min,and
50 wL of the amplified product diluted 20 times was detected with the colloidal gold test strip. After 5 min,the results could be judged,
and the detection limit was 100 pg- wL™". [ Conclusion] The RPA detection system of FON was successfully constructed. The
established RPA detection system could detect FON from the genomic DNA of infected watermelon plant tissues, which could provide
technical support for the rapid detection of watermelon Fusarium wilt in the field.

Keywords : watermelon wilt disease; Fusarium oxysporum f. sp. niveum; recombinant enzyme polymerase amplification technology
(RPA) ;rapid detection
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AT BR PN AE = K290 8 42 v, FREDE A F a5 KB PG ™ M 57 9% [, 78 T8 426 o i AR i
200 J3 hm™ Y BFFEFREH £ A B PR EE e e i R AR DT SEAE Sk PR PR S R R PSR
8 R % 2 ARG I A i VR RS HR I 2 — R VO A 28 KIAR R AR P4 A 22 38
SO R 15% ~30% , =B B A 98 50% ~85% , H- B 4ai ' . 274 118 ( Fusarium oxysporum ) J& >
R S A7 08 P AR T TR R e — PR S Y AL R, A T RS R R R
S5 T DRI %) 43 HE 0L RN TR 22 AR3E 8 LU A 18 5 A TR sl A v JR S A6 - TN TR 22 T 7E I A7 5~ 6
AR e R kAR A P AR AL BRI S AT L F ) R SR RS Bl T RS AL . SRR T
BRI PR A8 FON — 0 s P IR AR 1 495 11 24 11 s AR AR R ALY RIS — BT AR i J2 400 i i) %4
BEJS AT, AW FARGE . FON AT R340 P8 TR R 14 T o5 AR5 ; 20 00 SR e il A 21 4 K il
ReE fp A A A0 L | S BOR AR A 2558

33 JEr 0 S e 28 ML) 7 R LA 3 e R AR AR S R AE WA R A TS R A T R,
SE T IEAEETE R, T L5 2R DGR N B BAT 6 59l R R OHE LA /20 B oK . 7EMs
Jir L TR ARSI 36 vh 1 22 LR AR 2 7 AR AL R, X A D0 AN R i i ) a4k | BB 43 14
Vi W R R BT 001 R =BG s S ) 1A 7 S 1)y 1B Rk 32 ok T 40 e M S B
YE MRS

2006 4F, Piepenburg %517 FIHIZ 5410 DNA 0 BAURMESIE (AT % T T AR AT FoR
(recombinase polymerase amplification, RPA) $E A | iZ 4 AR FEAKH T 3 Fplilg (7€ 37 ~42 C HA&IE MM EY
fitf R ARSI E) , HATIZHEARE i TwistDx @l Ak . RPA A4 3 7= 9 ] FH B e I
VRIEAT ARG, W5 PREE 25 G AT 2 i s A DU, A R 5 000 3 R AT IR AR AR 2 G R AT 4 R A B st e T
W

RPA R A BLAT #RAE (A7 5 Ap S Mo | SRR R A5 D0 s, A0 DU T PR WT 35 g 4 HL SO 7 2 1 %85
Wy O Pl s R ARG, FEE IR 37 ~42 °C RIW] = Az b e =A™ 48 5 SOy i s I TA)6, 10 ~ 15 min: BJVAT 52 JAG il
AR R WILE B AR IR B3 1 00T A AR AL T LAHEAT RPA 974 SOy , A 25 2R 5 38 o 4
TR/KTBHRIEST RPA B3 S0 145 SR — 35, FLELA 40 e ) BIORE 207 o ARG Tl 8 e sz g s i) it 6 ol =X
ZAEAL LA AN S5 R T AL S A SRS RPA BORTE S AW 2 (A 7y T A5 380 3z i, (E 7E A8 s
20 5 TR PRSI A B e R D A | RS R T, P AR e L T T A I R A b A A A AR R P
B B AT Y T (B SRLMAAR Rh ) 2 KRR A R A A A T AR RPA G A
RYARARIRIE , (0 T8 T 5 VS R G AL ALY RPA KGR 2R WARGE, TR, ARBF5T B 7E dE 57 FON /Y
RPA R A FR | LA SAy F [ PG TR 2205 14 PRSECS  ATG I SR A HOR Sfr

1 MRI5AE

1.1 #HAE RIS R &G
BER AR IR 1, A E bR TURACH |, BT -80 CukA h KINRAT . K RAF Y BB T PDA -
M EIGA, BT 25 CHEFRAA IR 7 d SR VAR 0 G B 22 BG4 B8 PDA P-4 |, 8 T 25 CHi g
MR 7 d,
F1 HLER
Table 1 Test strain

PE B Strains 975 FE 44 FK Disease name J53 JFLEL A Pathogen T 244 Latin scientific name B IR Strain source

XK22 [T Lk ] B P I L A Fusarium oxysporum f. sp. ARSI % Sy B AR AT
Watermelon wilt niveum ( E.F.Smith) Wollen This laboratory collection

X122 FE L E ST il Pl e ] Fusarium oxysporum f. sp. A E Sy B IRAF
Banana panana disease cubense This laboratory collection

JK22 AR SR NSRS AN Y L Fusarium oxysporum Schl. {. sp. ARSI 2 AR
Chrysanthemum wilt chrysanthemi Snyder et Hansen This laboratory collection

CK22 IR RGN L SAN Rk R i Fusarium oxysporum Schl. f. sp. NS et -y ed
Strawberry fusarium wilt ragariae Winks et Willams This laboratory collection

) g Ty
SARAEA B B I R TT . ) AL FE 5y B IR
JF22 Fusarium oxysporum

Honeysuckle root rot disease This laboratory collection
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ZE3R 1 Table 1 continued

FE A% Strains 95 E 4 FK Disease name Y ELTA Pathogen LT 244 Latin scientific name EARAIR Strain source

. SRR BT P KI5 A7
Honeysuckle root rot disease ) o8 This laboratory collection

WK21 IR TSR S LAL Rhizoctonia. solani AR S B RAT
Rice sheath blight disease ; This laboratory collection

FH21 AR KA Botrytis cinerea RTAF I B IRAT
Tomato botrytis cinerea e This laboratory collection

INEESREEN AT S . . . ANSLBG 2 ) B R AT

MC21 Fusarium graminearum Schwabe . .
Scab of wheat This laboratory collection

FEZE BT LRSI . o AR ZE oy E R

LT21 Colletotrichum fructicola . .
Waxapple anthracnose This laboratory collection

CH T A ST S
™21 HHTEE A ANKUML I T Didymella bryoniae ASSLBG 2 ) B R AT

Mycosphaeralla melonis This laboratory collection

1.2 EFEE##% DNA HRE

ol B T bR AR i PR 2 DNA $2 G & (B0 AT DP3112, o8 B 248 v A W AR A FR A 7)) $2 5K
B 2234 DNA . BARIAE0 P B 5 IR vl B 45
1.3 ANHEREFRERERFE

M\ NCBI 3t T 28 75 JTUAS 29 B8 R0 PIT 06 00 ) 5 o AR IR 4H e 1), R SeqHunter 2 3014 HE X 356 R 240 ¢
G}, Ik #] 20 > 25 5 5 B, R NCBT W5 L X 43 87, e 200 22 58 B 3% R ¥ 51) NW _022158653. 1,
NW_022158654.1 NW_022158672.1 Fl NW_022158681.1 #4715 141i% 3.
1.4 RPA 5|##n#RET R

HAT&A ol HF RPA I FIREF BT AR ol Bl | PR e B RPA 513 . 1) 5140 B —
30 ~35 nt, NE KT 45 nt;2) 51 R ARG, GC & iR 30% ~70% , 514 5' W)k G, kA
IMIESER C,3"cdf L G 5 C 45 ;3) 5198 1 F IR FE S 150~300 bp , A ERT 500 bp, 2 H81%
JEAE 1.3 7 it 200 4 MRS R Boi b NIRRT 3 &1, iR IEsc AL A, B A B
53] 9 XEARRIB A, IS5 I P s 3% 2 iR, $5 08 RPA 568 E N . 78 R s 4h
[ H— B 46 ~52 nt 9 B, FEIZ  BE B AMNT S0 57 %0 F H FHBUE FAM &1 ; 76 5 3739 FH C3-Spacer
B4 ;5" St A1 37 3ty v (B FH DU PR IR THE FRic , VB S EET IR B 05

F2 HMAENHERERREREN RPA 54
Table 2 RPA primers for the specific fragment of FON

ClE B S 519751 5% 4 %% L2l
Primer name Primer sequence(5'—3") Primer name Primer sequence(5'—3")
RPA-653-F1 CTCTATCGCCGGAAGTGAAGTTTTAATCCT RPA-672-F1 AACGCACATTGGGACCTCTGAGCGATGGCC
RPA-653-F2 CACAAAGAGAAACACTTCTCCTTGCCGCAC RPA-672-F2 TGCTTGACGCGGTCATTATTACGCCTTGTC
RPA-653-F3 GGTCCGTTGGTTAGACGGTAGATACGACCC RPA-672-F3 AAGCTACACTTAAGCCAGTAGTAATAGGTA
RPA-653-R1 TAACACGAGAAGTTAGGGTATTGAAGTTCA RPA-672-R1 AGGTCATCGCCAAGGGATCTGCGAAACTGAT
RPA-653-R2 GCAAAACCATTGCAAGCGCGGGATTCATGGTT RPA-672-R2  TCAAGGCTAATCTCGGTGTAGCGATTTAGT
RPA-653-R3 AGAGTAGATTCGAACCCCATTTGCTCGATTTC RPA-672-R3 TGAAGCTGCTTTAATTCATAGGATTTCGGC
RPA-654-F1 CACGCCTACGTCTACGTCGCTCGTCATCTTGCCG || RPA-681-F1 CCTGCCTCATGACATTTCGTAAATACCTCAAAC
RPA-654-F2 CCGGTGTTGGGCTGACTTTCTCAGCCTCTC RPA-631-F2 CCACCTAGGACATGGCTCCTACCGAATACG
RPA-654-F3 CTACTGCTACTACCAATTGATTGGACCTGC RPA-681-F3 GATGATAAAGGAGCAACAGTCTTACCATCT
RPA-654-R1 CTGGTGGGAACCAGAAATGAGTTAGCGTCACG RPA-681-R1 TAGGTATGACTCTCGGCTTGAAAATGAATGA
RPA-654-R2 AGGAGAGTTTGAGGGCACAACTCGACCCGA RPA-681-R2  TTACTGGGCAGATGGGTTGTTCTGCAGTGG
RPA-654-R3 ACAAGGCCGACGAAGTGGCTAACCTCACTC RPA-631-R3 CGTAGAACCTGGATCACCGCTTGATGCAGA

1.5 RPA #7440

K FH DNA 8 i PR 35477 & HybriDetect IXARA T DNA PR 38 12000 & (IR 44t 55
(LERAKAEYBEARA AT F IR 3 IR 4 (AR RSB 5 1 P A TR SRR, [R5 pr
GRS AR A A i e R B  D BR 2 IR S Ui 5
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&3 DNAEERREFBKFZT HEER
Table 3 The amplification system of the DNA thermostat rapid amplification kit

2143 Component AR/ WL Volume 2143 Component BV WL Volume
A buffer 29.4 TR Template 2.0
RPA-681-F( 10 pmol-L") 2.0 ddH,0 12.1
RPA-681-R(10 wmol -L™") 2.0 B buffer 2.5
BAAFH Total volume 50.0

&4 DNAEBRREFEAANZ(RESHARAER) KNER
Table 4 Reaction system of DNA thermostatic rapid amplification Kit( colloidal gold test strip type)

2l 43 Component B/ UL Volume 2l 43 Component ARFY/ L Volume
A buffer 14.70 HEM Template 1.50
RPA-681-F(10 wmol-L™!) 1.00 ddH,0 5.25
RPA-681-R(10 pmol-L7") 1.00 B buffer 1.25
HEF(10 Mmo]-[f‘) 0.30
BRFR Total volume 25.00

x5 DNA EEPEY G FEEX R R MER

Table 5 Positive control reaction system of DNA thermostatic rapid amplification kit

2[4} Component AFY/ UL Volume 2[4} Component AR/ UL Volume
A buffer 29.4 ddH,0 12.1
IEXTRET |4 Positive control primers mix 4.0 B buffer 2.5
IEXTHEAAR Positive control template 2.0
ST Total volume 50.0

1.6 RPA REERN

FEHR I 2 A PG TG 22 R SE P 4 DNA FEA 786 BE RGBS, PO 675 2 B 45 S R 5 | T dEA T RS A9 56 IE
FItFH FON £[RI2H DNA e 52 46 BE AR YR 100 ng - pL™' (10 ng- wL™' 1 ng- pL™' 100 pg- wL™" .10 pg- wL™"
1 pg- L™ 100 fg-pL™"  BARKIWEE 3 1K,
1.7 BEHFEMAENHZREN RPA &l

PR30 24 K AT P A 2206 T FON f3E AL, PR —80 °C pKAR b ORAF Y P4 JTUA 22055 141 15 16 T
PDA JEFR A b, T 25 CHEFRMITREIR 7 d, PRIk A0 G fif e R AT e 422 . #4565 1 PDA P4l T
25 CHFFMITHEEFR 7 d, AT LR AE PDA AR EATHITRBR, 5 B B 2 ax G i R 26, T 25 °C 220
remin” FEIR EFERE 7 d SR ] 3 JEIERRARIEA T AL TR0 S U8 KR TR AR 2 1x10° mL™" RERRVE N
HE 20 mL LT, HERD 7 d JSBENLIEI 4 PRV TR AR JEAT IORE SR IBCHLEE P 4H DNA |, 7547 RPA A3, 4t
TEH 4 #REFD FON J5 AR WAE AYAE M AR ZE A 7 -7 36 R 2 DNA OB IBCRT RPA A6, 5 IR & Y P R
FEYIHE R 2H DNA ARt BRI 84T 3 0K

2 GHRESH

2.1 RPA RMFZRMIEL

TSR 5 1 R 22, 25 RS SOW AR R, 1 56 5l PCR RN 5 | W0 E A5 00 26 i i
PCR 20 25 5 P FH B s W 15 e ko ke 8 SR A Rk, DAL 1 Rl T 5 141 (681-31-F/681-31-R)
SNV TR 2255 11 56 R A 7 A A 20 T 25 181 2 R 2 A A 280 TR B IR A 34 o 2, AR BE A 280 T
FEDZE 3 H ) 45 AR LU 3G i A SRt Se AR 59 , e 681-31-F/681-31-R 1E A1 it 21 1)
FRMETIY,

NW_022158681.1 K&K - Bt #4317 545 B AL 459 2 1 1 X RBOER AT 1) RPA 514 (681-31-F/681-
31-R) WAL E Qi 2 s, A4S NW_022158681.1 Jr Be iy S vEd 39 5 51 A T RS A 30 4% 18 1.4 5
Br ik B % & & RO A4S B R £ P 5. FAM-CGGCATCACTATTCTCTAGGAAAGTAGTGC-THF-
AGACTTTGAGCGATC-C3 spacer,

FH5191(681-31-F/681-31-R) 445 DNA fH i PRE 4 1100 & (AR 4404 8L ) 54T RPA 9734, A~
HEPEHIEL 10 L B RE 20 52 05 A TR 4R AR AR, AR & TR IAORI A% 15 L 3738 7= Je A T B i Al
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500 bp

250 bp

250 bp

100 bp

250 bp

100 bp

E 1 RPA #R145]498) PCR ¥ 18R M iHiRER
Fig.1 PCR amplification reaction screening results of RPA specific primers

A. 51H7(681-11-F/681-11-R) 7E NW_022158681.1 £ A iy 1 | By K/INZ12K 260 bp s B. 5147 (681-21-F/681-21-R) 7F NW_022158681.1 %
R 388 B BeR /N A 223 bp; C. 5141 (681-31-F/681-31-R) 7E NW_022158681.1 3 - 43 i B Ak /IN41Jy 189 bp,

M. DNA bRifl; 1. PTG Z R R RE R 4 ;2. A AN S TR B IR A 3. SRR 2R IR TR R TR A 4. BLAEAG 2 B R LRI 4 5 5. G RAEAR B o (i
JEE K iR TR ) BRI ;6. S ARAEHRRE (RLLHRTT TR ) FE PRI AL ;7. KR SOR g T BE TR 2 5 8. FR Al IR B T B PRI 45 9. /)N 32 IR i T B PRI 40
10. FEZSHIEG TR EEFIZH 5 11, BIUREARE A, K3 [,

A. Primer(681-11-F/681-11-R) amplifies a fragment size of about 260 bp in NW_022158681.1 gene ;B. Primer(681-21-F/681-21-R ) amplifies
a fragment size of about 223 bp in NW_022158681.1 gene;C. Primer(681-31-F/681-31-R) in NW_022158681.1 gene amplifies a fragment size of
about 189 bp.

M. DNA marker; 1. Genome of Fusarium oxysporum f. sp. niveum;2. Genome of F.oxysporum f. sp. cubense;3. Genome of F.oxysporum
Schl. f. sp. chrysanthemi; 4. Genome of F.oxysporum Schl. f. sp. fragariae;5. Genome of F.solani; 6. Genome of honeysuckle F.culmorum;
7. Genome of Rhizoctonia solani ;8. Genome of Botrytis cinerea( gray mold on tomato) ;9. Genome of F. graminearum ( wheat scab) ;10. Genome of
Colletotrichum fructicola;11. Genome of Didymella bryoniae( gummy stem blight) .The same in Table 3.

CATTTCGTAAATACCTCAAACAGTTCCACCTAGGACATGGCTCCTACCGAATACGAGGA
RPA-F

GATGATAAAGGAGCAACAGTCTTACCATCTGTTGAGCGAGATTCTTGGCGTTATCAGCG
RPA-Probe

GACGAAATTTGGAATCAAACTACGGTTTAGCCAAGTCACGGCATCACTATTCTCTAGGA
RPA-R

AAGTAGTGCAAGACTTTGAGCGATCCGCAGCGCCATCCCCTCATTCATTTTCAAGCCGA

GAGTCATACCTAGACCACTGCAGAACAACCCATCTGCCCAGTAAATAAGGCTCTGCAT

B2 RPA 5|4#F0#R$T7E NW_022158681.1 EE Py B
Fig.2 RPA primers and probes in NW_022158681.1 gene

IS FL KA L FH 2 Rk 5 2 R BRI 5 | W0 FE EAT RPA 34 S N i) A R S, B TR 25 SR A A 3 i,
M E AR AR S48 5 (K 3-a) 20, L) FON JERZH DNA SRR (99 384 77 M) 78 I AR 45 1 AR 4% ) e s 2
For I 2 b 347 B A P 25T T DAt 10 A s I FL T JE R 2 DNA i BEAR (947 3 7= 1 76 1 1A 42 1A 4%
b REBIR 1 A&FEL, £ 681-31-F/681-31-R 5| ¥ X FON A5 P50k, 5 IR WH 5 A Hp vk 25 1
(Kl 3-b) B, DL FON JEHZ] DNA WAHR Y RPA 334 =4 DS FH 20 ¢« L P30 EA 8 e H Dk A 74
W, BEAS A ST BT (92 189 bp 1Y 4%l , 117 LA HLA 10 i b a5 [ 0 B B DT 4 DNA S ASEAR (9 47 14 7™ 4y [l i
JE T A AT 0 A TR UL EIZE | % FON A RAFIRR S W IIEART 7% ik (15 | 99 ) 4 [ At
HiR FON 43 B3 bk B0 2B 7 /NS [R H Y FON 43 BS bR HEA T4 S ) | 285 58 (18] 3—¢ ) 221, 514 681-
31-F/681-31-R fefE RN 2k [ 2 E 7 A [EHBIE T FON 43 Bk
2.2 RPA R REERN

V8 P TR 22995 TR S R 4 DNA R4 760 BE AR B, A VR B2 43 310 100 ng - wL™' (10 ng-pL™' (1 ng- L™,
100 pg- wL™"' .10 pg-wL™' .1 pge L™ 100 fg- wL™", FFH DNA {H R P B0 & (B 4R 405/ k17
1Y 1 W o3 AT 0 2 BT I AR A DU RN B i B 5 e L K RS DU, S D 25 SR AN 1] 4 B . SR BEEE
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HLUK IR IR 25 SRR A SZ 9 RPA A DN PR ZRAOAS DN R BR D 100 pg - L™, R 2 B a4 2646 D00 45 SR 2 B <
(1 RPA A IR R AT I R BR N 1 nge L™ W0 25 R 58 42— 20, 204 S A T R - 0400 3t J 2 A ik 4
SEAGININ W B Wi B 20 %5 25 A HEA T LAE S BCRBUEFEAR

a 1 2 3 4 5 6 7 8 9 10 11 12
C— = - - - - - - - - - - -
T— .

b bp
750
500
250
100

c XK1l ~ XKI2 XKI3 XKI14 XKI5 XKl6 XKI17 CK
C— - L L L L L
T— - - - - - —

7 -

l
B3 RPA $ERMSIURMNIGELER

Fig. 3 Screening results of RPA specific primers

a. LIATFI I ECA LD 2 DNA S BEAR Aol i 2T AR AR A5 5L s b. DNA R R AR Bl & (B 4R AR 40 00) B 1 = 2630511
B 5 P B SERE F DR 25 5, s o USR] SRpg R 1K) FON 3 PRI 41 DNA S B i M 3t J2 B i AR A A M 45 2R, 12, BRI & IE X 1
XK11. 73 AT B R T KRBT FON; XK12. 702 FITRE FEAUTT 7S & X9 FON; XK13. 208 [ T84 B AU P X ) FON;
XK14. 538 FITHAWEL T FON; XK15. 08 FITAE SR AR BT FON; XK16. 208 H INARE FETTHY FON; XK17. 708 [ LA
FENTTAY FON; CK. 1R IEXT IR, C. XTI TARS2H, T,

a. The test results of side-flow chromatography strips using genomic DNA of different pathogenic fungi as templates; b. The agarose gel
electrophoresis results of the DNA constant temperature rapid amplification kit( colloidal gold strip type) after the kit is recovered ;c. The test results
of side-flow chromatography strips using FON genomic DNA of diseased plants from different regions as templates. 12. Positive control of the
kit. XK11. FON of Hengxi Town,Jiangning District, Nanjing City, Jiangsu Province; XK12. FON of Liuhe District, Nanjing City, Jiangsu Province;
XK13. FON of Gaochun District, Nanjing City, Jiangsu Province; XK14. FON of Huai’an City, Jiangsu Province; XK15. FON of Dongtai City,
Yancheng City, Jiangsu Province ; XK16. FON of Shouguang City, Shandong Province; XK17. FON of Suzhou City, Anhui Province; CK. Positive

control of the kit. C. Control;T.Treatment. The same as follows.

A 1 2 3 4 5 6 7 8 B bp

E 4 RPA REREERMIRIGER
Fig. 4 RPA sensitivity test results
A, DT ETIRAR SIS 2R 5 B, DNA TE R P 5 19 100 OB 4 iR IR 2L ) 47 1 7 22 100 I WSO 1) S i B A v Vi A )
ZEHL 1. 100 ng-pL7";2. 10 nge L™ ;3. 1 ng- L™ ;4. 100 pg-pl™";5. 10 pg-wl ™' ;6. 1 pg-pL™' ;7. 100 fg- w7 ;8. X7 & IEXTE
A. The test results of the side-flow chromatography strip; B. The agarose gel electrophoresis test results of the DNA constant temperature
rapid amplification kit( colloidal gold strip type) after the kit recovery of the amplified products. 1. 100 ng-pL™" ;2. 10 ng-pL™";3. 1 ng-pL™";
4. 100 pg-pL™";5. 10 pg-wL™';6. 1 pg-pL™";7. 100 fg- L' ;8. Positive control of the kit.
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2.3 BEHEMAERE RPA 20l

YUEAI T TS RPA KGN ZR 75 S B A 8 R A5 A0 HEAE T TR A T S Bl A RCR |
SRR GRS AT MG A R AR I, o8 TR 229 11 I 7E A PR L E 2 TR AL I 4 MR PG TURE AR
FEBCLIEN ] DNA , LURHER FON B VY JTAR P ZH ZUEE A 20 DNA S 25 6 B LT DNA il B e 7 1 38
& (A AR A ) BEAT RPA G, RPA 4 SEZ5 TS F 4 15 Wi B 20 45 50 WL k™ 1) B 4%
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Fig.5 Results of RPA detection system on inoculated watermelon plants in greenhouse
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plants inoculated with FON in greenhouse.
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