445 S 2
20254E 9 H

S PN

Journal of Huazhong Agricultural University

Vol.44 No.5
Sep. 2025, 308~313

FREWE, 1 SO 2SS TR AN A Y e TR S O E R PCRASIN 5 v i <7 [ 4B Al K224, 2025, 44(5) : 308-313.

DOI:10.13300/j.cnki.hnlkxb.2025.05.031

BEMAEMHEFRE LR ALES
PCR &M 77 AR 3L
ERGLEXH, 0 BET RTE

LHREKRFHDRY FR/ T RARAENET S REG G ELLERE, ) M 510642

HES

191 Ay 3G 254, 850 T SYBR Green | SERFEEE

Sy S P T A 0 T A S R - D) VA ARG T, T A A T S T 1 R AR A fus A e R R
7 PCRAGM T, 3 5% M PCR AT LA, 459 IR,

SYBR Green | 520286 £ PCR K BUR. DNA 9 R % 3.3X 10 "ng/pl, 2% # PCR 19 10015, F
LI 7 R A A A0 A P9 B X U5 1 04 A I N AR AT ARG I, 25 SR R R Tk R A I ) A A A v
P& DLK o 4.31 X 10° copies/pL Fl 4% v 3% 01 % g 1.07 X 10° copies/plL B XI5-1; BE A I i 43 A e 1 g 1< 10°
CFU/mL AR 2% T REH A XT5-1, RAEUJE 2% M PCR 8 1004% . 45530, #5379 SYBR Green | 82286 E 1t
PCR PR fa 5 | 53 S0 o , v 5 00 7 2 200 1 P 8 s 1) - 38

KEER AEMBEPERENG ; Dickeya dadantii; SYBR Green | S 28652 5 PCR

FESHES S432.1  XERARIRE A

B (Musa spp. ) 2T [ 512 1 By FNIE HAad 7K
S BE 2 AR AR AT RN R A B B, A it
TR R E RS 2 AR AN T E AT
PR o BN DA E TS A R R 2R A R
PEBRE I A0 TP 8 25 900 A0 R A e L
AR R N ERFENREREZ -, &
5 2 TR D o e TR D U A R T A R L TE TR
[ 7 A X 3 b R 0 % 8 ik 7096 ~80%6
W5 B N BRI R TR A A A B el s
JEE TR

AR SRR TR E AR P s e
T S5 b A el 5k e A 1200 T A A AR R TR R
B L TR A R S AN 2 AR Gy, 7 AR R AR /N A
Bt o BEAS B, AR )25 B ) i 2R ) e S BUR
$2, i el R A R 2R S A, A OR B e AR AR R
PR LA R B0 7 A A0 A S A4 D
M Dickeya dadantii'® ', Rao 255 04 1 Hism B 11
Wk XT12 R SE N PAI) . AR S T AR
S AU 20 TRV B o s SRR OIS T 404k . S T ke
BN LA LA A R TE R & Uit ok,

Wk H 391 . 2024-12-25

FaTH  E RO F AR R B LTI (CARS-31)
A FEWE, E-mail : 824502063@qq.com

WAEVEE  BE5E 3L, E-mail : raoxq@hotmail.com

XEHFS 1000-2421(2025)05-0308-06

R | SR R R A TR A S A A I i
TR TR 1 W LA EE L

Dickeya it 3| #2455 F 045 FLAS I J7 ¥4 PCR I
SEAF e E B PCR. Liu %5 2R 3845 52 2 N %315
Yy, PCRY G5 T, 64T R G0 % & 400, I X
53 T Dickeya J& AR B FE . SEF 286 2 7 PCR #
AARPEIECHE AT R, SCAF W PCR 2 A2, I8 2
o v 2R R S R AT R BT 5 L PCR A
L, SEIT 9856 i PCR L HAT R 8 A8 B R B
S B R T R R A
R TR BRAGEIN T  A A  E J s Di T
SEIF 2O E Tt PCRAGT I A HIE . Ry 1 R R AR
B 45 20 | AR 9% 76 57 008 S 2 A JE At b ST
T AN RS B R D, dadantii SYBR Green |
S A i PCRAKG I 532 , LA 3Y) oAy 78 5 40 1 1 4
JEE 90 BT B S S WHR LR A S

1 RS

1.1 #ikEik
AR AL R S A T AT 5 2 DR AT 1 7 AR A R



53

AREWE A5 A AEAN TV T SE O E B PCR RN J5 v i ST

309

PERS 6 B (D. dadantii) bRiE T B XI5-1%, 23 85 B
JUINEEY TR 15
1.2 LHEAXEEPCRERWMEMAINENPCR

Y5 DNA [ 2 BUR H TIANGEN 4 B 2 5 41
DNA $#HGR5 &, 2 BUY DNA f-47 T — 20 “CUKA -
WA D. dadantii W58 A fusA BT RE RS
JfusA-F (5'-GAACGCAGAACCACAGGTAAC-3")
M fusA-R  (5-CAACTGGAATGACTCCGAT-
CAG-3)E ML 965 5 PCR 59 A H #LPCR 5]
Y. X SYBR Green | 520456 % 5 5 PCR 5| vk B
FNR JOREVEATIEAE , LA a2 SYBR Green 1 S2H ¢
g it PCREAE R VAR R . # PCR KW 5514
95°C 5min;94 °C 405,53 °C 305,72 °C 1 min, 354
372 °C 7 min, R£ 47 T4 °C. PCR™“¥IHH 1.5% g
b R G alll 8
1.3 RN EEPCRIFEMZRYET

DI EUAY XT5-1 DNA A MR R 17 4 S 3
I 1m0 e 1 47 38 e G 4k o % BH P B 9% 3E AT
PCR %5 USRI Y o BHAE 5ORL 04 5 2 vk 3 FH 4%
1 25 1 7 4 (Tmplen , 8 =) 2E47I0 5 o LAVR B Ry
3.3 ng/pl B R DNA 1E R it kr b ofE & . JC @
ddH,O #E A7 1015 86 B 76 B, LU [\ 30 B BE 1) Joit
DNA i Bz 43 531 8 47 52 5 3¢ % 5 B PCR B,
SEAREMI L 3R A ERE 3R AREL
1.4 FLHRAREEPCREEMPCRREERN

# 3.3 ng/pL B TR DNA FR e i DL 10 3586 BE e
B JE VR MR, 43 BIH3.3X1071,3.3X1072,3.3X
107°,3.3X 10 *F13.3X 10 ° ng/ul 14 i ki DNA £
1 pL #47 SYBR Green | SEH0f %6 5E 7 PCR HlH KL
PCRAKGIN 8 2 2 Fh 05 A 00 ok DNA 1) R AU, LA
Tor ddH O FEXT I, SR AE W) F R
1.5 BHERKKQN

I A 0 5 X A~5 I (1 fglE B ¢ B VS A 4 R
XU5-1, ZE M8 B2 SRS B Ry 1< 10° 1< 10° 1 X
10*, 1X10*CFU/mL Ay XJ5-1 & ¥ 100 pL, Bfi )5 T
28 CHZE 5%, 1 M M LN Ol . LA
ddH,O AU B T T A FE AT IR . R AR iR A R
ah FEECDNA, F1] % ¥ PCR A1 SYBR Green [ 52
9 R it PCR A I 7 £ 0 Bk v XU5-1, 3R A=W 2
i,
1.6 THERN

I FE A 0 e 32 i XT5-1 B 2 b AS ] B (e 3k
i+ AR R E £ AR R R A BRI R

Mt ), SYBR Green [ 82056 & £ PCR A&
ANE] A RE o XT5-10 K XT5-1 1A 100 mL LB 55 5%
W I R R R RO B O 1< 10°CFU/mL.
P b3 28 3 KB AL BE AN R R (5 @) oA 3 mL
1X10°CFU/mL XJ5-1 W ¥ , i & 0.5 h, DL JC &
ddH,O ZbH/EXT IR . BfJEH0.2 ¢ EAEFRICDNA, Fl
FH SYBR Green [ 52 B 2% % 2 & PCR A + #¢ rh
XJ5-1, 3 ER

FHAS [l v B XT5-1 B 42 Al = B4, T #L
PCR I SYBR Green [ i} 2¢ % % i PCR K il 7
A FET XI5-1, ¥ 1}X10° CFU/mL XJ5-1 i i i
17 10 f% 06 B2 A6 B, 0 08 W VR B O 1X10°~1 X
10°CFU/mL. 43 %183 mL £/ T 5 g K 1Y IR
R HUE 0.5 h, LLJE B ddHLO Ab B AR XTI
B 5 B 0.2 g = FF 32 B DNA, #F 47 % #L PCR Al
SYBR Green | 502 % 5 8 PCR A, 3 A9
FEHE .

2 FHRE5HMH

2.1 SYBR Green | LB ¥ E = PCR R
53

23 Z AR K, SYBR Green [ 820986 & &
PCR J W f& & 75 1R SO EE Ry 58 °C 51 W) fusA-F/
SusA-RUEFE N 0.2 ymol/ L, I BRI e i . R
Ak S5 AR 28 %A [R] 5T 4 v B 9 50 RE DNA 47
SYBR Green [ S2HF%9¢ 5% PCR 4754, 45 5 @R, DA
Bk B 4y 9 R 3.3X1071 3.3X 1077, 3.3X 107,
3.3X10 *H13.3X10 ° ng/pL KUK DNA AR 1t
488 5 49 B ih £ 19 C{R Ia) PR A5 27 5 1 LA JC B
ddHLO Ry, Jo By h e o e i ith £k 20 pr 4 2R
7, R AN [ o 2 3 B8 ook DNA SRR 37 1 1 4%
fiff iy 2 i Ag e B — | F B i 537 ) SYBR Green | 52
B2 it PCRY MR R AR Sk 47, JC5 1 — R AR
W ST o T A ST R A o R (81 1) R R T R0
y =—2.990x+41.50, #1E RELR* 2 0.993, ¥4 5%
RKE K 116%, 2 BIARHERE 5 TURL DNA BT v B 1)

YBUE S CtE R,
2.2 SYBR Green | LM% EEPCREEM
PCRBY#&:M = 81 &

PL10 % B B B (3.3X10 '~3.3X107°
ng/pl.) 1) XI5-1 kL DNA AR , 147 52 i 2 6
1 PCR A L PCR R ALK



310

LS N AN S o ¢

944 %

40
35

30 -
25 \\
15 -
10, : : :
S

CHH Cycle threshold

LA (copies/BL) Initial quantity
B 1 SYBR Green | LR FEE PCR Frfk i £
Fig. 1 Standard curve for SYBR Green | real-time
quantitative PCR
P & 2 FTAT, SR8 B PCR J5 i, BE WS 2 vk i
H 3.3X10 1~3.3X 10" * ng/pL 4 JFURL DNA w3 4%
A

M CK 1 2

bp
2000

1000
750
500

250
100

DS/

WA H AT s R 3.3 X107 ng/pl Y
JRL DNA, PCR #1714 45715 55 AN 15 b ; ot vk B2
3.3X 10" ng/pL Bk DNA K458 H H 1Y 4417, 3%
& B8 PCR A% I J5i k. DNA 8 2 B 3.3X10°°
ng/pL. K SYBR Green [ SZH} 28 &2 # PCR )5
TR 5 AN o R B Y R DNAL 5 4597 3 il 4 1)
Ct{E #/N T 30 (Ct {5 =35 W R BH M), i LA
ddH,O AR 918 i 28 CtE KT 35, K 7% 6%
4 3.3X107° ng/pl., F M SYBR Green | 520} 2¢ 5%
7 PCR & I 52k DNA 1 7 808 2 % # PCR 1Y
1001 -
z 065
£ 55
% 45
© 35
525
s
g 5
0
= -5

luo

k

17 21 25 29 33 37

EIRAL Cycles

1 5 9 13

A PCR M Conventional PCR detection; B: SYBR Green | SZAf %65 7 PCR 4l SYBR Green | real-time quantitative PCR de-
tection. 1~5: XJ5-1 K7 4 Jo vk B 4390 8 3.3 1071, 3.3X107%,3.3X107%,3.3X 10 *.3.3X 10" " ng/pl.. The concentrations of plasmid
DNA were 3.3X1071,3.3X107%,3.3X107%,3.3X10*, 3.3X10"° ng/pL, respectively. M: DL 2 000 marker. CK: B4 %} I Negative con-

trol. The same as below.

E2 E#MPCR(AFISYBR Green | LR KX EE PCR(B) AN R B E
Fig. 2 Sensitivity comparison of SYBR Green | real-time quantitative PCR and conventional PCR
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A ¥ PCR ¥ Conventional PCR detection ;B:SYBR Green [ 5215862 7 PCR Kl SYBR Green [ real-time quantitative PCR de-
tection ;XJ5-1: PAEXT & Positive control; 1~4: 4351 2L 1> 10% 1< 10° | 1X10* 1} 10* CFU/mL XJ5-1 851 % #1144 Banana leaf sheaths in-
oculated with 1X10%, 1x10°, 1X10*, 1X10* CFU/mL XJ5-1, respectively.

B3 AEEMEEFEMEF XI5-1HEHPCR(A)FISYBR Green | LA % E = PCR(B)#&: il
Fig. 3 Conventional PCR and SYBR Green | real-time quantitative PCR detection of XJ5-1 in banana

leaf sheaths with different inoculation amounts
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AR 1X10° CFU/mL (A 8] B XT5-1 (9 SYBR Green | 52556 B PCR K1l SYBR Green T real-time quantitative PCR
detection of different soil samples of XJ5-1 inoculated with 1>X10° CFU/mL; 1~3: #%F + £ Soil samples inoculated with XJ5-1,4~6: A 4% F
o LR A e+ 2 f1 5 bR E £, 316 S K 2R M £ Uninoculated soil samples, samples 1 and 4 were substrate soil, samples 2
and 5 were used soil from greenhouse , samples 3 and 6 were soil planted vegetables. B : AS [R] # A i i %8 5% H XU5-1 A9 8 # PCR A& Con-
ventional PCR detection of used soil from greenhouse with different inoculability quantity of XJ5-1,1~6:1X10°~1Xx10° CFU/mL ) XJ5-14%
i 25 £ Used soil from greenhouse inoculated with XJ5-1 of 1X10%-1X10° CFU/mL. C: 7~ [al 45 i 28 48 v XT5-1 %9 SYBR Green [
SEF 962 i PCR A SYBR Green [ real-time quantitative PCR detection of used soil from greenhouse with different inoculability quantity
of XJ5-1,1~6: [W [ B Consistent with Fig. B.

B4 ARELHEAHXI5-1HE M PCRFISYBR Green | LR EE PCR &
Fig. 4 Conventional PCR and SYBR Green | real-time quantitative PCR detection of XJ5-1 in different soil samples
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Establishment of SYBR Green I real-time quantitative PCR for
detecting Dickeya dadantii of banana bacterial sheath rot

MAI Guiwan, XIAO Wenchao, LI Yunfeng, LI Huaping, RAO Xueqin

College of Plant Protection/ Guangdong Province Key Laboratory of Microbial Signals and Disease
Control ,South China Agricultural University , Guangzhou 510642, China

Abstract Banana bacterial sheath rot, caused by Dickeya dadantii, is a significant threat to the pro-
duction of banana in China.Accurately and quantitatively detecting this pathogen at an early stage is impor-
tant to control banana bacterial sheath rot. A SYBR Green [ real-time quantitative PCR method was estab-
lished with specific primers based on the housekeeping gene fusA of D.dadantii and optimized conditions
for amplification. Comparisons were made between the result of the established SYBR Green [ real-time
quantitative PCR and that of the conventional PCR. The established SYBR Green | real-time quantitative
PCR was used to detect XJ5-1 in banana leaf sheaths and soil samples inoculated with banana bacterial
sheath rot bacteria XJ5-1. The results showed that the sensitivity of SYBR Green [ real-time quantitative
PCR for detecting the plasmid DNA was 3.3>X10 " ng/pl., 100 times higher than that of conventional
PCR. The established method was able to detect XJ5-1 in banana plants with a copy number of 4.31X10°
copies/pl. and in soil samples with a copy number of 1.07X 10’ copies/pL, and in samples of used green-
house soil inoculated at an inoculum concentration of 1X10* CFU/mL.The sensitivity of detecting soil sam-
ples with the established method was 100 times higher than that with the conventional PCR.It is indicated
that the established SYBR Green [ real-time quantitative PCR method is rapid , simple , and sensitive.It will
lay a foundation for the early diagnosis and monitoring of banana bacterial sheath rot.

Keywords Banana bacterial sheath rot; Dickeya dadantii; SYBR Green | real-time quantitative
PCR
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