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Establishment of a LAMP Assay for Rapid Detecting Diaporthe citri on Pomelo
LAI Baochun', YAO Jinai®"
(1. Zhangzhou Institute of Agricultural Sciences, Zhangzhou, Fujian 363005, China; 2. Fujian Key Laboratory for Monitoring
and Integrated Management of Crop Pests/Fujian Engineering Research Center for Green Pest Management, Institute of Plant
Protection, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350013, China)

Abstract: [ Objective]l A loop-mediated isothermal amplification (LAMP) method for visual, rapid, and accurate detection
of Diaporthe citri on pomelos in early stage of black spot disease was developed. [Method] Based on the elongation factor-
la (EF-1a) sequence of D. citri, a set of LAMP primers was designed. Template DNA from the infected leaves was used to
establish the optimal temperature and time for the LAMP operation. Assay specificity and sensitivity were verified by positive
detection of the infected plants in the field. [Result] The newly established LAMP method could effectively and specifically
detect D. citri on pomelo at the optimal temperature of 65 ‘C with 60 m for the reaction time. The detection limit of the assay
on D. citri was 10 fg~uL71. On 15 field samples with the typical black spot symptoms, a 100% positive detection rate was
achieved by the LAMP assay. [ Conclusion] The established visual and rapid LAMP assay demonstrated a high specificity,
sensitivity, and perfect detection of D. citri on diseased pomelo. It was considered appropriate for field application.
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8O AEARIF LR K BURp A, EZRIMERKE . Jb3E . 1R
D R AE 40 ZEZEFMIX . 2 HIAT 40 277
ANMIFHEMAALH TA/E, SKEZFIRADY
50%, WA e HEMEBOE I . AR AR AR,
B 1 & AR 2480 SRR L B A B R SRR B
Wi BERRS . W, M ESC)E (Diaporthe )
G, %8 B — 2R A e
BERE, efEREM MM R R T R *R
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R ) AN SRR Y B, R PR R R S,
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IR R, R R b A R — R 5% ~30%, ™
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& H AR 223 Notomi A FF &k 2 138 FH 35 PH %5 1 4%
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AT, Fe Rt A X IE R G 6 A~ IX
Bt LAMP 519, B85 H AR T 00 Wi 4 & 16 2F
FEA IR BEE SR, AN & BURTEE . 15~ 60 min
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PEUTE I W IR LZE, T DUAE B8 819 (1 at
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fg DO A MG B T, AN A2 T Y RE AT B s
iy o RO T R B3 R T
Colletotrichum spp.. 8 J] % & Fusarium spp.. P& 5 #
J& Phytophthora spp. 25 H1 49 50 2L B (4 He s as ) 1

CABFSE U A ST LAMP £ I 42 AR 5 FH T 3 82 2 A
I 5 0% B Diaporthe citri % I AW 55 48 R R AR -

A0 A ke f DG S [ R0 Sy 1 R4S A S M RN R B v
89T A TR) J3E € B R0 T LAMP AG: il 1 % 5 1
19, ASHIF S 5k BULE (8] 8 78 T AP Y KOF BAE B FE
1 5F #: N EF-1a ( Elongation factor-1a ) 48 &5, X
D. citri ] EF-1a & PR FUH AL (8] )3 76 & 500 19 7 91 i
1722 5o Hr, HEHL 6 MR X B, Bt T 4 5%
SPER) LAMP 514, #52—F LAMP "] AL A 7

VSRR RSN, A A R B s P AR B
1 #M#5E7F%
1.1 RIEH X DNA 2B

E M IR Colletotrichum gloeosporioides . A% 5t
¥ f1 B8 Alternaria tenuissima. 7K 4% 8 18 B Fusarium
graminearum . K BE ™ B % L Exserohilum turcicum .
B 7w BT Sarocladium strictum F1 % fll 22 5 55 #H
Phyllosticta citriasiana. % JR1E TE2546 100 mL D445 2
2 R B SR 2 (BT 2R IR K TR 200 g B
20 g A BE ) 19 250 mL = ke, 7E 26 C fHR
PR 150 rmin | 537 5~6 d; LA B CEE 45 TR BRI
2z, JURT 48 h, FH DNA 2GR & ( RIREYE
ARAEBRAF ) LI FBRAE I 2] DNA, DNA ¥l
JH NanoDrop 2000C 43 )t £ 3+l %& ( Thermo Fischer
Scientific, USA ), DNA fE 2 LAMP £l B 4 A H Jc
LR TR K AR B SR
12 SR REK

% J] DNAStar 6.0 %k 4 %I [6] )34 5¢ I ( Diaporthe
citri) DNA J¥FIBEAT HOXT, FIRIEZE LAMP 518803t
A4 Primer software Explorer V4 ( http://primerexplorer.
jp/elamp4.0.0/index.html; Eiken Chemical Co., Japan ) X
Sl 1) A 7 PR SO AT 174 7 JBE IR <F IX 4 RDRP 1 NP J7
GIHEAT 51 it o Fe 1 LAMP 51902, 4245 1 X
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FE90 i b A T AR A BRA Al G ;. F3: 5-ACG


http://primerexplorer.jp/elamp4.0.0/index.html
http://primerexplorer.jp/elamp4.0.0/index.html
http://primerexplorer.jp/elamp4.0.0/index.html
http://primerexplorer.jp/elamp4.0.0/index.html

1472 I R F IR

37 %

GAAAATGCTTCCTCTGC-3'; B3:5-GGTGGTGGTGA
CAAGGATTG-3'; FIP: 5'-CGCCCCCCGATATGACGA
AG-CGCACTGCACCTCCAATC-3'; BIP: 5-ACCCCT
CGCTTTGGATTTTCCA-AGGGTTTTGGGAGTAG

GAGA-3',
1.3 LAMP R Mk &AL
S 2 2 A AUV 1 5 ok 8 T B A ) R 5 PR
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ul). B1% (N5 FIP F1 BIP 4 4 uL. 45
Y F3 M1 B34 2 uL) . £ 4 DNA2.5 pg K & m A
PCR IR A], Jom WA KA 25 pL, Al 2 415
VAT e A B AR B, W % 60, 61, 62,
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60 min; 55 1 A HURT 1 b AR R N R E, Rk
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C. gloeosporioides, 4tk % 4% L & A. tenuissima,
R F. graminearum, KREEMFFIEA E. trcicum,
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SRy BT RE, 43 i A 1 56 0 8 S 04 R S 1 LAMP
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LAMP W AR R 5F2)F . (1) LAMP J I 9] 45
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ik B Jy 1.6 mmol-L ' ) ANTPs 3.5 L, 2 fiE Jy 8
mmol-L "' ) MgSO, 1.5 uL. Pl 5| %) FIP Fl BIP %%
4 uL (5] ¥ ¥k B 10 pmol-L™' ). 41 5| ¥ F3 F0
B34 2 uL (51 ¥ ¥k B 10 umol' L"), 4y H i 4l
Ko (2) FEud AP HEAT R, R B E R
65 C JZ ¥ 60 min, 80 °C Kif 5min. (3) ¥/=4h
B 1 uL SYBR Green I #4742 (0 U155

1.5 LAMP REEIIE

0 B AT 1) A 58 S A G T A9 DNA A B 1 gl
100 pg-ul ', 10 pg'pl ' 1 pgul ™. 100 fgul ', 10
fgul '\ 1fgpl 'L 0.1 fgpl | BRI RE, A4
T F8 2 0 I B 2 pL BEAR EAT LAMP 305, LG B AU
KA DNA BAVE R BT B, LA ST (1) LAMP
et RN AR 2R A Sy S A EA 038, R R LAMP
1Y 5 SYBR Green I A HR W 2% % [ 5 WLEE I 1y 45
A, DI E LAMP N R . LAMP | 91 1R
R S5RIFR 1.4,
1.6 HELfHEMRE LAMP &30

H4 57 19 LAMP Rl 7 % 15 A% | H ] 3 44
TR S DL il R SO Y R AR HEA TR N, LAMP A6
BEZAR DNA 21 Lan 21" (907 S0 R do R JH 28
LA B AT TSR AE , 2140 38 12 5 ] Yao %17
W7 R HEAT , PR R AR Bk by B sl s, 7R
e T WS F RS RRAE, WS = 4 e T
BIE .

2 ZRE5H

2.1 LAMP #7535

LAMP J i i B2 S s [ AR AL 25 R L, 78 8 MR
FERREE R, MR A 60~64 C I}, PCR =#)FH
PERRF A, A VRS, SRR 65 C
B PCR =W e I FHE 2 4t , UL A A 65 °C h
NS (B 1) 76 S ABFRIBRE T, YN
At [8] 4 30~ 50 min fsf, PCR P=4 B A B {0, Bl
& NS TR 30, 241 E] 24 60 min B} PCR 7= &
WPHPE (0, UL AfIA 60 min S 521 ) 53 i [
(F2). RERLEFE LI LAMP B2 i B I a) 4351
k1 65 °C i1 60 min.,
2.2 LAMP £ 5 M4 & R 8% 30 HiE

RS AN 25 SR o, B R v AR T AR
TS B LAMP B2V 5 B R, H At B AR

LAMP P Mo 1: 60 °Cs 2: 61 °C; 3: 62°Cs 4: 63 Cs
5: 64°C; 6: 65C; 7: 66 C; 8: 67 C.
Color reaction of LAMP products. 1: 60 C; 2: 61 'C;3: 62 'C; 4: 63 C;
5:64 °C;6:65C;7:66 C;8:67 C.
E1 LAMP KM REREFE
Fig. | Optimal temperature for LAMP assay
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min; 5: 70 min.

1: 30 min; 2: 40 min; 3: 50 min; 4: 60

Color reaction of LAMP products. 1: 30 min; 2: 40 min; 3: 40 min; 4: 60
min; 5: 70 min.
2 LAMP [z 7 & 6 B E
Fig. 2 Optimal time for LAMP assay
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Al: [RIERSEH ; A2: BEMIBIENE: A3: MIRERBEE; A4
RV AS: REEOBER ; A6: EIL AT A7 &
MBBERI B . A8 A,

Al: D. citriy; A2: Colletotrichum gloeosporioides; A3: Alternaria
tenuissima; A4: Fusarium graminearum; AS: Exserohilum turcicum; A6:

Sarocladium strictum; AT: Phyllosticta citriasiana; A8: blank CK.
3 LAMP & UEFRMEIIE (a: #380%; b: LAMP =4
Fig. 3 Specificity of LAMP assay (a: primary curve; b: LAMP
products)
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BRIV, AN AT ] 38 52 2 AR B TR PR LR B AR
Hofth 6 BRTE MR ANZS I BRI A A th 4k (& 3-b),
Vi B A BIF 5 ST () LAMP K 7 3 HLAR e, {XfE
At () JAE 7€ BRSO TR D. citri

RE IR LS R Won, 2 1E] 5T B SRS TR D.
citri FEAS DNA FiHE R4 10 fg-ul ' B, LAMP %)
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I (F 4-a, b)o 645 5 UL EH A BF 5% 8 57
() LAMP o I 77 2k R A /&7 o
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Al1-8: DNA J B4 5159 1 ngul ™. 100 pgrul ™
Ipgul™. 100 fgpl ™y 10 fgrul ™' 1 fgul ™
A1-8: amplified products using DNA at concentrations of 1 ng- uLil, 100
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fgepl .
4 LAMP REEMIIE (a: 3 1G8HZE; b: LAMP =)
Fig. 4 Sensitivity of LAMP assay (a: primary curve; b: LAMP
products)
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N7 R BE N, DNA W] LA [a] s 1 A7 XUAE fif 25 AT % 4E
i, T BE K i £ U I R AOT B S 3 1 ek
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