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An improved real-time fluorescence quantitative PCR
method for detecting Fusarium

Huang Huaidong?, Xiao Jiling*, Zhang Yi*, Ruan Wanhui®, Wei Lin*, Liang Zhihuai'**

(1. Longping Branch of Graduate School , Central South University, Changsha 410125, China; 2. Hunan Watermelon and
Muskmelon Institute, Changsha 410125, China; 3. Hunan Institute of Plant Protection, Changsha 410125, China)

Abstract The aim of this study is to develop a more efficient and sensitive method for quantitative detection of soil
pathogens by real-time PCR. The soil samples containing 4 X 10" —4<X10° spore/g were prepared by mixing the cul-
tured spore suspension and long-term cultivated paddy soil. The total DNA was extracted from the prepared soil
samples using MoBio PowerSoil® DNA Isolation Kit. A 1 446 bp DNA fragment containing the qPCR target se-
quence was amplified from soil DNA by conventional PCR, then the PCR products were used as templates to con-
struct the standard curve of the fluorescence quantitative PCR. The results indicated that the correlation coeffi-
cient of qPCR standard curve was 0. 985, and the lower limit of detection was 4 X 10* spore/g when the soil DNA
was used as PCR templates. When the pre-amplified PCR products were used as template, the correlation coeffi-
cient of qPCR standard curve was 0. 974, and the lower limit of detection was 4 X 10 spore/g, that is the sensi-
tivity of the method increased by 10-fold. These results showed that when combined with the specific primers of
different soil pathogenic fungi, this method can provide technical support for effective quantitative detection of
soil pathogens.
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H A 60 pL Solution C1 F8434% 5], 55 70°C K
% 2 min AR TR 1 min, L E ZRRE 20 UG 70C



43 5 4 1)

B SR — P G S AL T TR ) SN SO E e PCRASIN 5 1% « 131 -

JK¥ 10 min J5 TEIET 10 000 r/min &.0> 30 s, B
T TS 2 mL 208 P, A 250 pL Solu-
tion C2,%£5),4C #H 5 min, ZJE F 10 000 r/min
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R X B AEL Co) FXF LY Cr ABL ) A bR il 2. 45
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Table 1 Evaluation of repeatability and reproducibility

2 [A] 7% 5 Inter-assay variations

T Cefl ArifEzE(n=3) ARRE/ %

FEahHE /spore « g !

Sample concentration

Mean SD (0%

4108 22.13 e 0. 168 0.76
4X10° 25.40 d 0. 180 0.71
4X10* 28.81 ¢ 0. 186 0. 64
4X103 30.18 b 0.119 0. 40
4X102 29.85 b 0.127 0. 42
4X 10! 30. 66 a 0. 351 1. 14
0 30. 81 a 0. 491 1.59

D Geit4e b SPSS 8/, 5k Duncan’s J7 k#4728 A A
[ A3 Co B bR A [7) 5 BE 3R A B R A i 3 25 57 (P<<
0. 05) , bro ) 7 B 2 7s Ak #HLH] O 1 3 2 5%t T I+
Statistical analysis was conducted by SPSS software, multiple
comparisons were made by Duncan’s method. The different let-
ters indicated there was significant difference between the treat-
ments (P<C0. 05) and the same letters indicated that there was

no significant difference between the treatments. The same as

below.
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Fig. 3 Fluorescence quantitative PCR standard curve
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Table 2 Evaluation of repeatability and reproducibility

#H [a] 75 55 Inter-assay variations

FE ik B/ spore « g~ !

Sample concentration ‘lej;ie(a/;{a )ﬁ?‘{ﬁﬁsé’l:\g) ﬁﬁ%\}ﬁ/%
4 X106 13.61 0. 100 0. 45
4X10° 17.69 e 0. 107 0. 53
4X10* 19.49 d 0. 142 0.79
4X10° 22.24 ¢ 0. 160 0. 80
4X102 28.98 b 0. 175 0. 90
4X10! 30.43 a 0. 343 1.13

0 30.45 a 0.473 1. 63
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Table 3 Validation analysis by dilution plate method

Ke S RE/ PtER PCR ¥ Improved real-time fluorescence quantitative ik ARk Dilution plate method
spore « g~ ! HHEETE/ P2 75 S5 /% SRR/ brifE 75 S 2/ %
Sample spore » g ! (n=3) 2/ % Detection spore * g ! (n=3) 25/ % Detection
concentration Mean SD CVv rate Mean SD Cv rate
1. 9X 10! — — — — 0 0 0 0
1. 9X 102 294. 947 0.416 1. 50 155. 24 1. 63X 10? 1. 53 9.35 85. 96
1. 9X103 2 568. 993 0. 410 1. 68 135. 21 1. 40X10° 2. 65 18. 90 73.68
1. 9X10* 19 467. 842 0. 274 1. 29 102. 46 1. 33X 10* 1.53 11. 46 70.18
1. 9X10° 180 214. 158 0. 155 0. 87 94. 85 1. 53X10° 1. 53 9. 96 80. 70
1. 9X106 2 060 155. 443 0. 096 0. 68 108. 43 1. 46X 106 2.08 14. 19 77.19
0 — — - - 0 0 0 0
3 i S it PCR AN F A —FhIE R A

-4 AR Y S B R e - 4 [ AL o 2
— ARSI - e S B R ) S AN R AR . Pk
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1R R 3 A T % ARAT Al B L DNA 2
qPCR AH S PE 3 B 52 P 47 ) 00 SR 25K L B Al DNA
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AWFFEAEREAT qPCR A 54 Fir M) it 138 7 o+ e 1) 3
i DNA 43 % -3¢ 5 DNA JEFT Tl 1 , A IR
AMLEERR AR W T 25 FEah IR YT BEAR DNA 97 2
17 ELALREARR T DNA AR 58 R 9 AR G 25 & HEBR T
JEEFEIR X JE 2 aPCR (T4, B3 3RAT 197 1) 2
I SRR I B R R A AR IR AR DN IR i 3T 47
R 54 LREIR S WA R —— SRR,
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