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A real-time fluorescent PCR method for detection of
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Abstract: [Objective] To establish a real-time fluorescent PCR assay for detecting Botryosphaeria stevensii,
which is the causal agent of Diplodia canker on apple and is presently subjected to phytosanitary legislation in
China. [Method] A pair of specific primers and a TagMan MGB probe were designed based on the conserved
sequences of S-tubulin genes of B. stevensii and related species. The specificity and sensitivity of the probe were
evaluated using DNAs of B. stevensii strains and recombinant plasmid of f-tubulin gene sequence as positive
standard, respectively. [Result] The probe of BsP267 displayed specificity to B. stevensii strains with positive
amplification, while there was no crossing reaction with related species and other common fruit rot pathogens.

The PCR amplification efficiency was 105.858% and the detection sensitivity of DNA reached 1 fg/uL.

YtS B HA:2020-04-28 L% E A FTiE):2020-09-27 17:03:52

4R & % Mtk https:/kns.cnki.net/kems/detail/44.1110.8.20200927.1606.002.html

TEHBEN: AW (1982—), &, HHEKLNF, i+, E-mail: 15920352386@163.com; @iz44: JA @i (1963—), 3,
#3%, ¥4, E-mail: exzhou@scau.edu.cn

EEWB: R dtE A TANE LT S LT Fil k4 (SCIPM2018-06)


mailto:15920352386@163.com
mailto:exzhou@scau.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.202004031

66 HErg RO K 2= 4R (http://xuebao.scau.edu.cn/zt/hnny _zr/ch/index.aspx)

42 B

[ Conclusion] The real-time PCR method developed in this study can detect B. stevensii from apple with

strong specificity and high sensitivity, thus can be used for the prevention, control, detection and quarantine of

this disease.
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SER S AR (Diplodia canker) F
Ji7 TR D S 254 % JHE S TR Botryosphaeria stevensiis
5% Physalospora mutila, To1Zs Diplodia mutila"™,
R AR b NS R A FH A HEE
YO AER Tz, "ONE R Malus spp. &L Pyrus
Spp.~ 2% Prunus spp.~ # %l Vitis spp.~ & Quercus
spp.~ ¥rM Trachycarpus spp. %% 15 11 £ 18 JEIE
B GAEYY AR E bR R AR O (https:/
www.cabi.org/cpe) AFFIFHRAE B, HAERTAE
B A5t 0 20 A R 5 3% L IR, R E R
KA FvG == B KR PEEEA AR
o[ E BEIRER QSR A 2 DRI e
Ak BIRESE, FEFRETC /A0S o 1200 R AT 5] R S A
FEZRR TR SRE, LESBOT B
%, SRR AL, JE ] 5] R SR A, 78 HAh
fi P b R 5] SRR AR e i B AR A
FEAE K ZE AT I XU R B R dAE 4R, AT B AR
B A S RS I A A7 028 BE R A RE S . 120 B
52 5 HEAT 5 [ S A% 46k 1) AR A 1y, — ELAR AR50
KR 738 AR K R U -

TERA DOd AT ) M g F2 BT 1E AR T AR
I E AT o T %0 e VS 131 )& Botryosphaeria
FLTA A YA TE B AR IR AIES 77 560 N AR AR AE ™
A, RS RS RIEZ A E5E HARE,
Wiz g RS 70 R e T WXES Y Jl i sk
DNA AU 73 it LB AT P8 %5 Ol 2 v
TaxX—FH R, gbsh, RAPD! ', ISSR!,
ARDRA!", RFLP™"?!', SSCP*, RAMS"*), MSP-
PCR Al rep-PCR" 25 DNA $i& 8 Bl F A g b7
TAZRE T 50 W T o B0 267 PR s R J TR R
JE A IRV RE S A I 52 AR A7 A DGR 72 (HH
HIT ] P A0 DAt ok S SR 5 €0 AR 9354 9 e T AT
SN 520 PCR A S MEAG U A i

A TR 4 3P R 5T 6 B R AR 5 B I B
EEE (B-tubulin) LR LRSF 751, BTHI G4 7 5
V) B AREY, B FE LA 1200 B ) SE I 2 PCR A
DHAR, 1 AR A 2 B AL — M R BT vy
RIS 77 7% o

1 MRI57EE

1.1 #HiXEHk

Ptk TR PR B 37 3 SR 5 1 B0 A D5 e T A
2 FhJE s KR R W R 27 ko SRIE T far
=5 A W) B Bk AR R O (Centraalbureau voor
Schimmelcultures, CBS)- H Bl MRl 1 A= 4 ik i 22
H.0» (China Forestry Culture Collection Center,
CFCC) Al [ 4 b faf A= W v A O G 7 BE o O
(Agricultural Culture Collection of China, ACCC) %
PRAE B R, DL R G MN SRR B Wi 43 B AR A (1 T8
Ffo LR EMCRIE, % LM REENE 1.
1.2 BEZ4k155 K DNA 2EL

B B MR T PDA SPART 24 C &4 Tk
A B 5 9% 7~10 d, R KB EAR 5~6 cm I, Y
S W22, AW =, R TIANGEN DP320 14
YK 20 DNA R BGA A & CRIRAEARHECA R A
", Jba0) K 4H DNA, A Nanodrop ND-
2000 o BB & A W E X (Thermo Fisher
Scientific, USA) ll & DNA R A4, 120 C
AN RAT
1.3 SI4AnERENE I

BT R0 IR 35 5T O B R8I 5 9 TR 2
HAT R B IE & E B (B-tubulin KR J751),
LA Primer Express 3.0(Thermo Fisher Scientific,
USA) A1 Beacon Designer 7.5(Premier Biosoft
Company, Canada) 3 {44 B 752 28 % PCR 5]
YoARs s PEERET, b, 514 BsF1: 5-CGGACGA
GACCTTCTGTATTGAC-3'#1 BsR1: 5'-GCTC
GAACCAGCCGACTAAG-3', ¥4l BsP267: FAM-
CGAGGTACGTGAAATT-MGB. 5% Kk#REFZE4t
ATAY TR (L) A RAF & . JFR
i\ GenBank #(#& & #1312 | Primer-BLAST #47
F7 A R B e A 5
1.4 PRMBRKIHEE

W3 R 0 SRR A 5 8 B B-tubulin FE K HE
WA R BN S AR N RRE R (Ampicillin,
Amp) Hilk 1) pUCST7 #ifk b, 153 33 552 5 5 7
T R B-tubudin J5 DR EE 20 BH 1 JTORE, K E bR TR
¥ N KR4 6 Escherichia coli DH5a J& F H M AE
—80 C &M TR AT


https://www.cabi.org/cpc
https://www.cabi.org/cpc
https://www.cabi.org/cpc
https://www.cabi.org/cpc

52 M MRELGR, 45 SR 5 (B LISt Z 9 T TaqMan SR 5856 PCR A 7572 67
R1 AHARBRERPEXER
Table 1 Information of strains used in the study
AR 5 KU ¥4 4 wE HIIE IR
Strain No. Origin Scientific name Synonym Host Geographic origin
CBS112553  faf A= s R+ L CBS Botryosphaeria stevensii Diplodia mutila  Vitis Hi% 4 Portugal
CBS120834  fif =i AE M) B AR AR H1 0> CBS Botryosphaeria stevensii Diplodia mutila ~ Prunus FE South Africa
CQo1 HRWESR Chongging Customs Botryosphaeria stevensii Diplodia mutila  Glycine PR 4T Argentina
CBS112555  fif Z A E M B AR 1 0 CBS Botryosphaeria obtusa  Diplodia seriata  Vitis 1% Portugal
CBS112876  fa =i AEM B AR5 0 CBS Botryosphaeria obtusa  Diplodia seriata  Vitis #4E South Africa
PP5.3-2 ¥ % Huangpu Customs Botryosphaeria rhodina Lasiodiplodia Eriobotrya " [E China
theobromae
CFCC51611  HEML A AE M) AR5 # A0 CFCC Botryosphaeria rhodina Lasiodiplodia Rubia # [ China
theobromae
CFCC50629 A ol i AE W fr i 28 0 CFCC Botryosphaeria rhodina Lasiodiplodia Vitis H[E China
theobromae
CFCC86567 [ ol i AL LR £ + 0> CFCC Botryosphaeria parva  Neofusicoccum — Prunus # & China
parvum
CFCC84207 A B MO AE W R 58 B2 p .0 CFCC Botryosphaeria parva  Neofusicoccum  Vitis H[E China
parvum
PP5.3-6 F 9% Huangpu Customs Botryosphaeria parva  Neofusicoccum — Eriobotrya [H China
parvum
CFCC86251  H [E AR ML A A= P Rk & #E Al CFCC Botryosphaeria dothidea Malus # & China
CFCC86538  H E AL A A W ek i B ol CFCC Botryosphaeria dothidea Malus H[E China
PP5.12-2 37 5 Huangpu Customs Botryosphaeria dothidea Eriobotrya [ China
ACCC37263 v [ R b il A 0y B o DR i 28 v o Botryosphaeria dothidea Lilium H1[E China
Agricultural Culture Collection of China
CBSI121886 1 =1 AE W B AR h 0> CBS Diplodia olivarum Olea B KF Italy
CBS121887  faf 2 A=y s P el L CBS Diplodia olivarum Olea EORH Ttaly
CBS120835  faf =M AE W A AR5 0 CBS Diplodia africana Prunus F43F South Africa
CBSI121104  fif Z U AE M B PR H 0> CBS Diplodia africana Prunus #E South Africa
CBS124253 T Z U E W A A58 o0 CBS Diplodia malorum Malus WE T Portugal
CBS124130  faf =T AEW W AR5 0 CBS Diplodia malorum Malus %] 4 Portugal
CBS124462 i ZHUE P E A AR5+ 0 CBS Diplodia intermedia Malus Hi% 4 Portugal
CBS115176  fif Z A AE M B PR AR H 0> CBS Sphaeropsis pyriputrescens Pyrus % HE UsA
11-40460 H 9% Huangpu Customs Monilinia fructicola Malus F| Chile
PG5.31 i< Huangpu Customs Alternaria alternata Malus " & China
16-4966-2  HHfii# X Huangpu Customs Botrytis cinerea Vitis F| Chile
15-128331  #HfiifE2% Huangpu Customs Botryotinia fuckeliana Malus #3E South Africa
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161 TGAGAAC

AACGAGGTA CGTGAAATTG CEIMAGICGG CIGETITOGAG EGCTGAACTG

241 ACTTCTCATA GGCTCTGTAC GATATCTGCA TGAGGACCCT CAAGCTCACC CACCCCTCGT ACGGTGACCT GAACCACCTG
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Fig. 1 Cloning sequence of positive plasmid of target gene
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1-3: Cultured mycelial DNA of Botryosphaeria stevensii(CBS 112553,
CBS 120834, CQO01); 4-27: Negative control (CBS112555, CBS112876,
PP5.3-2, CFCC51611, CFCC50629, CFCC86567, CFCC84207, PP5.3-6,
CFCC86251, CFCC86538, PP5.12-2, ACCC37263, CBS121886,
CBS121887, CBS120835, CBS121104, CBS124253, CBS124130,
CBS124462, CBS115176, 11-40460, PG5.31, 16-4966-2, 15-128331), 28:
Blank control (ddH,0)

2 R BsP267 MER T & ARSI HEN R
Lol
Fig. 2 Specificity idendification of Botryosphaeria stevensii
using probe BsP267
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1~7 435124 100 000, 10 000, 1 000, 100- 10, 1. 0.1 fg ik DNA

1-7 are 100 000, 10 000, 1 000~ 100- 10, 1. 0.1 fg plasmid DNA,
respectively
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Fig.3 Sensitivity idendification of positive plasmid DNA
using probe BsP267
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Fig. 4 Real-time fluorescent PCR standard curve
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