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PCR il |19 35 1%, Super-Run Tag DNA

Polymerase (Protech, PT-53-250U) » # 0.2 mL

R~ *%@Eﬁ—

EHJ

% gl]’szL“Ff IIJJH[J 1 EEST ) 185 pL ~ 10x

PCR buffer 2.5 pL -
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Table 1. Specificity of real-time PCR and conventional PCR assay for the detection of watermelon pathogens.

Fungal/bacterium Code Host Source” PCR’ Q-PCR*
Acidovorax avenae subsp. citrulli AAC33 Watermelon Kuo-Chan Tzeng - -
Colletotrichum orbiculare E0702 Watermelon Jwu-Guh Tsay - -
Glomerella magna A0601 Watermelon Jwu-Guh Tsay - -
Rhizoctonia solani AGI-IB Rice Jenn-Wen Huang - -
Colletotrichum higginsianum PAO1 Cabbage Jenn-Wen Huang - -
Colletotrichum nigrum BCRC 35149 Watermelon BCRC - -
Colletotrichum lagenarium BCRC 35030 Watermelon BCRC - -
Fusarium spp. GL0905-2 (F8) Watermelon Jwu-Guh Tsay - -
Didymella bryoniae DB-10 Watermelon Jwu-Guh Tsay + +
Ascochyta cucumeris BCRC 35163 Watermelon BCRC + +
Ascochyta cucumeris BCRC 35243 Watermelon BCRC + +
Didymella bryoniae D1-D10 Watermelon This study + +

“BCRC is the Bioresource Collection and Research Center, Hsin-Chu, Taiwan; Dr. Jwu-Guh Tsay, Department of Nutritional Sci-
ence, Chiayi University, Chiayi, Taiwan; Drs. Kuo-Chen Tzeng and Jenn-Wen Huang, Department of Plant Pathology, National

Chung Hsing University, Taichung, Taiwan.

¥ Detection of the PCR product on 3% agarose gel; +, PCR product detected;

* (+) indicates a cycle threshold (Ct) < 35; (—) indicates a Ct > 35.

—, no product detected.
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Table 2. Primers and probes used in this study.

Oligonucleotide Sequence (5°-3%) Temp. (C) Amplicon (bp) Modification

Di-real-61-F1 ACCAGCCTGGACTGAGGTC 60 61

Di-real-61-R1 GGCCGCTTACAGCCATTA 60 61

89 probe” GGATGCTG 5’-FAM
3-BHQI

“ FAM: 6-carboxyfluorescein acronym fam, BHQ-1: Black Hole Quencher-1.

D. bryoniae [~[fi| 3]+ (Di-real-61-F1) 1 pL -
D. bryoniae ™ [ji|9]~" (Di-real-61-R1) 1 pL ~
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60°CF‘]‘§E’ 1 min - real-time PCR ~ U531
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FAIAE#EFR D. bryoniae 2 EE DT
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TR éIJ?FI,Acia’ovomx avenae subsp. citrulli ~
Colletotrichum lagenarium ~ Colletotrichu-
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TR R R B B
L real-time PCR 7 ! I%'z“d&_ Ct fffi 5 35 I')
RV 1%~ = A6 B A D, bryoniae [ 7
9B DNA Fi' B [0 3 (581 55 0.5 pg (I
1A) « lﬂ‘:m PCR V£ [iV % #’J%\:*@qf,fﬁﬁ (RREN
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An iU BN DNA i BL EN P9 (8B 50 pg
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GIFIREE 5 e R o R A A AR
HlsL > Al 45 8 Ct fifi #‘?ﬁi 1% D. bryoniae
Eh’ﬁ £l DNA (D. bryoniae [#77fi7f &l DNA
10 Ffﬁ EF T 5 1£-50 ng = 5 fg) U1
ffi (-log) » D. bryoniae [f s El DNA fURE
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Colletotrichumnigrum ~ Fusarium spp.
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fffiﬁﬂﬁﬁéirﬁ@j B~ H G E DNA & » '] real-
time PCR 57 7 > ﬁ“‘ﬁ’j”?’?lﬁﬁ ZpY Ct @]i”“’ E
P B TE FERRAG SN A9 pAR e s Y 28 s
EHE i (S50 (Y D. bryoniae A&l DNA FIJ’AIEII ]
J3 IR RS A2 5% 0.42 pg ~ FAPE 0.07 pg o
8 0.31 pg~ #J%T0.09 pg K& 1,208 pg (ﬁ%ﬁ
2) > 19t AR AT RO 3 B R TREG 1
T}E\%ﬂ-ﬁ%ﬁ?';l/ RS 'lfﬁ“[mgaﬁn E[,Fﬁg (IR U
%ﬁ*% Fl s J"'“?:%J » 19 D. bryoniae = fol

| SRR R 8 wﬁ%ﬁ
1 SRy e R
BIAREAR N - pIYE o RS D. bryoniae ‘[/
T iH“EEITIV‘*EH » A IE';HF'JIE‘“H% PCR
= real time PCR J# ‘F,’ fi W A-1 S A2 T
A3 = S R s B T’*(B 1>
B-2 ~ B-3) PR S fIAL I 0l (2 3) 0 B
4. real-time PCR = [Hizk PCR Eﬁ’ﬁﬁj U A 3
%7 D. bryoniae Y54V VIS -

% 3. A "] f i PCR ¥ real-Time PCR & [
Didymella bryoniae V * ~ F}’E&'IE’J °
Table 3. Evaluation of conventional PCR and real-

time PCR for the detection of Didymella bryoniae in
artificially infested seeds.

Detection

Seed sample” Bioassay” PCR real-time PCR

A-1 + +(34.43)"
A2 + +(34.67)
A3 + + +(34.97)
B-1 - - -

B-2 - - -

B-3 - - -

* Seeds provided by Tsung-Chun Lin.

* Examined by tissue blotter or light microscopy.
*+: Positive result; —: Negative result.

¥ Cycle threshold value.
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EI 1. Pk real-time PCR 1% (A, B) %% PCR ¥k (C) ##fl] Didymella bryoniae [Ai77afdEl DNA S0 ZEE < (A) &
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F’Y‘EE[M&w D. bryoniae 7#E} DNA 3] [Eﬂj‘ S /‘r’—@ﬁg,&@?[jﬁlﬂ- fY Ct ffi o Ale A5 Ct fift > E‘JTFJ :
AdEN DNA 2% fifi - (C) {f4# PCR A& D. bryonlae [HAanaE DNA %*ﬁr@ f# - Lanel-8 (Y& AR & UG B!
DNA ¥4 fifi (I'f 10 [SFH'T 57 % D. bryoniae #4E! DNA f§-5ng = 0.5 fg) » N {Y%&H4 F‘j‘ | DNA L STEN] Ffl?‘fﬁf( o

Fig. 1. Sensitivity comparisons of real-time PCR and conventional PCR assays for the detection of Didymella
bryoniae. (A) Amplification plot of 10-fold serial dilutions of the total DNA by the real-time PCR. (B) The standard
curve of 10-fold serial dilutions of D. bryoniae total genomic DNA. (C) Amplification of 10-fold serial dilutions of
the total genomic DNA. Lanes1-8, total DNA of D. bryoniae infected melon; N, no template control.
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Tissue types of watermelon plant

2. "] real-time PCR f{T{{" I”TT ff) it Didymella bryoniae - ff|5 4 EIJ?F, F,?Z[ PP IRE (FL s Fe s

s SN HFAANLE SR 4%@ lﬁﬁlﬂ"ﬁrﬁ”‘?%

J;fgjfg DNA | I/K/%

Fig. 2. Relative quantification of Didymella bryoniae by real-time PCR from various parts (root, stem, upper leaf,
bud, lower leaf) of watermelon seedlings and those from soil. Healthy ctrl, healthy plant as negative control; NTC, no

template control.
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Evaluation of Real-time PCR Assay for
Detection of Didymella bryoniae

Cheng-Ping Kuan"", Yen-Hua Huang’, Ching-Shan Tseng', Tsung-Chun Lin’, and Hsin-Der Shih*

Abstract

Kuan, C. P, Y. H. Huang, C. S. Tseng, T. C. Lin, and H. D. Shih. 2014. Evaluation of Real-
time PCR assay for detection of Didymella bryoniae. J. Taiwan Agric. Res. 63(2):151-158.

In this study, a specific and highly sensitive real-time PCR assay with TagMan probe was de-
veloped as a tool for the diagnosis of gummy stem blight of watermelon by targeting the rDNA genes
of Didymella bryoniae. In addition, the real-time PCR assay was compared to a conventional PCR
method with their specificity and sensitivity on the detection of D. bryoniae in culture andin planta.
The real-time PCR assay was effective for quantifying the fungal genomic DNA in the infected plants.
This method was highly specific to Didymella and it was about one hundred times more sensitive than
the conventional PCR method. The real-time PCR assaydeveloped isavaluable tool for detection and
titer quantitation of gummy stem blight diseases on watermelon.

Key words: Gummy stem blight, Didymella bryoniae, Real-time PCR, Detection.
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