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Abstract

To detect the effect of Fusarium graminearum on ear rot of maize, the loop-mediated isothermal amplifica-

tion ( LAMP) -specific primers were designed based on EF-lalpha, and the reaction time and temperature were optimized.

The specificity, sensitivity and feasibility of the optimized Fusarium graminearum LAMP reaction system were tested. The

results showed that the genomic DNA of Fusarium graminearum could be detected effectively by established LAMP method

with the optimum reaction conditions of 64 °C , 45 min. Under the optimal conditions, the LAMP method had good specifici-

ty, and the detection sensitivity could reach 100 pg/pl. Development of the method lay a foundation for the rapid diagnosis

and pathogen monitoring of ear rot of maize caused by Fusarium graminearum in the field.
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T2 SR T B A A I S AR AT

AMFEIF ] LAMP $2 A | # X% 80155 42 e [ 5~
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1.1 #kE#k

2016 4FRAEF) FORBEIE g #F i, A rh 0 88 314
AR T ( Fusarium graminearum) | DL ¢ 5556 25
FFEJZ R T) W (F. proliferatum) AW 1 7 (F.
equiseti) BT JI T (F. acuminatum) A4k J1H
(F. oxysporum) FCH{ 4k JI T (F. verticillioide) -4
g T (F. semitectum) L8R I (F. lateritium) |
HeL B8R T (F. avenaceum) AR 214k J1 1 (F. incar-
natum) | G W I (F. fujikuroi ) | BOIR A L T
( Cladosporium cladosporioides) | JK %5261l ( Botrytis ci-
nerea) JU#% 2 T 18 ( Pestalotiopsis ) , Lk _E KR %
T R A w B B e Bl 15 37 Ak (PDA) 12045 R4 T
BT 4 Crkdh,
1.2 RXFIRALER

Biospin ELEEER 41 DNA 4 B0 & 53 KAR
AR (A3 A BR A A, 6 X Loading buffer , DL

2000 DNA Marker Il {55 4E 9 T8 ( Ki%E) AR
7] ,LAMP PCR Master Mix JZ i/ ¥ . 10 X Tris-Tricine
2% 1 A4S Green AZIR Y A5 A A= TAEY) T ( |
i3) A A PR A H]

SANYO ## ¥ 1. f§ & . Eppendorf PCR 1%,
Eppendorf i {I% 7 /&5 388 2 .0 Bl i oK L. HL Tk AL
Nanodro 2000 f#& 4606 1 BIO-RAD %8I A% &
4 Thermo 8 4li /K X, %8 4173 56 )6 2 31, OLYMPUS
DP72 52400 i s (SANYO I B A R AE AR Al
N TSGR AR B L1 PS4 B S s it
1.3 LAMP 5|4#iFi%

W E RSP T (F. graminearum ) 1 EF-
lalpha {R~F XIS B8EE P51, (8] Clustal X 34X e
T B H 5 A R EF-Talpha PRI
GIHEAT LEXS 53 #7 o FIH] Primer Explorer V5 415
THE—ET | E KRR R B R4 i) # LAMP £
M5 IH G, X A58 (F3/B3) (1 X5
Py (FIP/BIP) Fl 1 XF 35| 4) (Loop F/Loop B) 4,
SR A TAY TR i) e A BRA 7 Gk,
ddH, 0 #5735 IR A7 T 4 CoukFah & . 519
FFoln 1 2R,
£1 FASERSHIID

Table 1 The primers used for loop-mediated isothermal amplifica-

tion( LAMP)
144 Fx FFH(5'—3")
F3 TCTTCCCACAAACCATTCC
B3 TGAGAATGTGATGACAGCAG
FIP CCAGGCGTACTTGAAGGAACCCAACCAGTCACTAACCACC

BIP GTGAGCGTGGTATCACCATTGACATACCAATGACGGTGACAT
Loop F GGCGGCTTCCTATTGACA
Loop B TCTGGAAGTTCGAGACTCCT

1.4 DNA $2EX

& HI Biospin ELTA K ZH DNA 2 U0 242 i
14 FhEEFEY DNA, DL ddH, 0 E R5s FIGTEE
1.5 LAMP k&AL

AR &R 25.0 pl:12.5 pl 2xLamp Master
Mix, 10. 0 pmol/ L5 4 FIP F1 BIP 4% 2.0 wl,10.0
wmol/ LAMIE 4 ¥3 F1 B3 45 0.5 wl,10. 0 wmol/L¥f
5147 Loop B Fl Loop F £ 1.0 pl, 1.0 pl Template
DNA, 0.5 ul DNA Polymerase, 4.0 pl Sterilized
ddH, 0 RE S IR 55, TR I A I 595 , X B
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1.6 LAMP il 7 RBE

JH DNA 5 2 3 8 3000 52 (S0 52 e KR 45 4k T B
DNA i . # DNA Ji vk AR R B, (45 5
T B K YR 10 ng/pl 1 ng/pl (100 pg/pl 10
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SEUF AR LGSR B LAMP RGN 7k i RAEUE
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P1E RV AT S LAMP S5 (e 2

T FH R 9 TR KR, JE 78 S50 % 0 TE R R 1
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2 min, JERK PR B PR R AT TR R
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FERLI T I FH K B P e B 2, I T 20 °C B5 %46
IR 95% 25 A BIAHAHEE

SRAJE T 8] 25 A T R A9 1) S KF R A N T4
T R A4k 0 TR 2 05 118 T KRR, DA 07 A i kB
100 mg 2027, JH NaOH P 24 DNAM™ | 44
SRR HF LAMP §38 DL FAMEEEE R 3 vk, DAEK
TG A 2 4l6 J1 T 4l DNA 1 Sy B % B8 DL 25 1
PDA SRR a5 TR IEI AL DNA 1A BV

2 HR5500

2.1 RAEERERRL

J TR LAMP 1) S fd 52 i B2, 61~ 65 °C
HEAT LAMP #5100, 52 7 B[] 60 min, 52 1 45 32 f5
2% B NEWHE RS FL UK AN, 6 HCAR 17 T 25 T % 0L 1Y)
VR o A (1) 2B, 61~65 C 21T ¥k
PEATH1G  SONRLE 64 °C B 25 Fe il b o
2.2 REZRFEIEIRAL

S T IR LAMP A62i0 J5 v 09 B A6 B g I ], 78
64 CHI RV IBET , 4 314E 15 min 30 min 45 min
60 min 75 min Z5{F T FEAT IR IR YR RO

M1 2 3 45

2000 bp

1500 bp
1000 bp
750 bp

500 bp

M:DL 2000 ladder;1:61 °C;2:62 °C;3:63 C;4:64 C;5:65 C,
B 1 LAMP %77 % & iR R
Fig. 1 Optimization of reaction temperature for LAMP

detection method

SR (I 2) W, S NLIS [E] 2 45 min B, {5 R S
BT ACH AT A PR ARSI A 2K

M5 43 21

2000 bp
1500 bp

1000 bp =
750 bp

500 bp
250 bp

M DL 2000 ladder;1;75 min;2:60 min;3:45 min;4:30 min;5;
15 min,

2 LAMP il 75 3% [ Rz B 18 1L

Fig.2 Optimization of reaction time for LAMP detection method
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M1 2 3 45

]
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Ed
L
.-
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e
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M:.DL 2000 ladder;1:10 ng/pl;2:1 ng/pl;3: 100 pg/ul;4: 10
p/ul;5:1 pg/pl,

B3 LAMP #3675 3% B I R R B R A )

Fig.3 Sensitivity detection of LAMP detection method
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Fig.4 Specificity of primers used in LAMP detection method
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5) M, A X IR N TR R A 5 0 TR A 0 AR
DNA # i | 8] & AFAE DNA FE G Y 2% B g e
B2 R PR A T T, T A RREAFRE Y DNA AR f R 1 368
HE R AGHIN 3] 5 Wi 25417 o

M 1 2 3 4 5 6 7 8 9 10 11

2000 bp

1500 bp
1000 bp
750 bp
500 bp
250 bp

M:DL 2000 ladder; 1 : R4 5 T1 B 4l DNA (FHAEXFIR) 52~4: AT

BRI TT T KRB DNA 55 5~ 7. ] %2 9 FEB2 DNA
it 8~ 10 (@ FEAFRL DNA £ 51145 1 PDA SPARERN Y E oK
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Fig.5 Feasibility test results of LAMP detection method
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¥ O 28 B T K TR T A s T B A A 0
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AR, (RS T — e ARl HG ITS X 3 [R] Y A
X ARMEBE T AR ST 4 . EF-lalpha 3
PRI B < DX BT JE 08 22 9 R S M 7 8, O FL O
FIAER AR ST, A5 538 A 7E 0 RS 58 T 8 10 4%
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519 935 R0 5 e A HG e g s 0 R R
Primer Explorer V5 84, 1% Tt — &5 EKREEE
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RASHR T B R B RLAF AR S, BE vk 3@
B TR ARA i 1T, A I LAMP 52 3 44K 2 75 /)N
S RN 22 T R BTGP R T R AT S, 7
ARG, O T 3L LAMP A6 00 5 57 4k 1 7T S
X SR 19 FE ) 2 A 6 KRB 99 1) T AP B it A T
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