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WE  R¥E GenBank W HIHJE Colletotrichum AR F Y ITS J¥ 5 22 5, 1T T B K W Colletotrichum
destructivum W)FEFPESIH) F1/TTSA, i L EE ST A9 PCR A4 22 7] LA 80 AN 58 K B JH TR PR vk R 9 35 45 31 1 4%
486 bp [4F S 1k A5 o 4™ 39 A 30 AL BROAH SC Tl 1) T8 ok I 95 AR N7 ) 4 S P 2R o TG I K 2R R BB e L T
K4l DNA (41 R LB 10 pg. K519 F1/1TS4 5 ITS K@ A5 Y7 PCR ¥ )5, R I R B &
4R 10 000 %5, B 5w A 200 A B K B B o AR 70 i RERTAS I L — 25 R AR I AR ZR X 4 O R
TR 8 VB TR /K i o 2 R BE AT ARG, % il D o At b A 0 e 9 DT

KEEIA BRI L% TN £3X PCR
NERS

RESES S432.44 XEERIRE A

215 Anthurium andraeanum "N K 5§ 5 FBHE ol
JBZ AL AR S AL SR . UK B
Colletotrichum destructivum J& 5| 2 40 ¥ i JH Ji5 1)
W2 — . ZLE F B A ORI 2T R L O DA
MR R Wi e, BRI R LLE B /DAEAE 2 FhoicdH
BESER (R RIER C. gloeosporioides F1E K
BAEL TR ) » T K975 10 30 o A A ) e L T A 2K A A T
TN 2 B 1Y) A AT A AL A

MR AL R TTS I3 41 75 E 3 R 1) 9 B8 53
AT oA R RS M R B I A B AL T AR
AT H L BRI 22 AR AR SR AT 1Y TTS J3 51 i
AR S BREL S HE T 1 RS S e o o T R T Y ST e
Ot PCR J5 ¥ I W HT I 77 125 o8 A AR A o 0 A7 4 0
S5 R WA I 2 FA P R S L U A
U AR A 8 25 3 AEDT R T 16S-23S rDNA [H] i1 P
T2 i ] oy IX 3 ot 22 o L A BT R S S 1 i T T
/INZE ¥ R TR A DR L AT HEAS I 5 Martinez-Culebras
SFCURIHT ITS ¥ 80 Bt T S AE R i A I 51 .
Sreenivasprasad ZDIRAE ITS B4, %3t C. acu-
tatum {9 FF 52 PEAE I 51 4 Calnt2/1TS4, Cullen
LM TTST A1 ITS2 B ES) . &3 C. coccodes
A FF SRR 514 CeINF1/Ce2NRI,

LEFE L Colletetrichum JEHY 1TS JEH] %1t
C. destructivum [T MESI Y, B 76 PR 1 0 Hb

Yo BT : 2010-11-18
REWH . TAREFHH BRI H (2009B020401006)

1000-2421(2011)05-0589-05

M C. destructivum , 3+ 5 C. gloeosporioides %5 —
F A R R X 23T

1 RS

1.1 ik

PO PR P BRI 1,
1.2 DNA HJIRER

KA CTAB %2 O 41 DNA; 43 A4 i1
AR . DNA (4 HL, Z B IR 65 0 5 etk A7 5
b B B DNA [ HEH, 2 25 TR 40 g 55 1 O
AT HEE AR R T DNA B HEEC. M AE S
WF5T a0 45 i M R 48 K BE L 4 UK BRI 200 mL,
12 000 r/min .0 10 min K ILTEY #% CTAB 42
HUDNA; R4 DNA B35, 2 2% T 41 g 25
15 ik T
1.3 5l4i&it5 PCR ¥ &

D5kt . B GenBank | Colletetrichum
BRI ITS 73 1E #9225, H Primer Primer 5
A it C. destructioum WS 1YES| ¥ F1/1TS4,
£ :F1,5-CCG GAG CCC AGC TCC GGC G-3';
ITS4,5'-TCC TCC GCT TAT TGA TAT GC-3',

2)HH PCR W . 25 ul. PCR F2 W 1A & 41 4%
2.5 pL 10 X PCR W % #f ¥ .2 pL 2.5 mmol/L
Mg’ . 1.5 puL 2.5 mmol/L ANTP, 0. 2 uL Tagq
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Table 1 Isolates of Colletotrichum spp. and other fungal isolates used to screen the primers
Y %E S Kk TG F1/1TSI®

Species Host Locality Nymber of ArAnpllfl'canon

isolates with primers
KA A C. destructioum 21 % Anthurium andraeanum J7 I Guangzhou 65 —+
#M Yangzhou 1 +
™ 57 Nanjing 14 +
BRI C. gloeosporioides 214 Anthurium andraeanum J” M Guangzhou 32 —
Jb 5 Beijing 4 —
™ 5. Nanjing 1 —
WiVl Zhejiang 1 —

JHE C. higgisianum /NESE Brassica chinensis FLNJAU 1 —
KERIHE C. truncatum K& Glycin max FLNJAU 1 —
BHURIL T C. capsici B Capsicum annuum FLNJAU 1 —
FHEIRIAHE C. musae FHE Musa nana FLNJAU 1 —

VG R IE B C. orbiculare V9K Citrullus lanatus FLNJAU 10 —
MEKKILE C. lindemuthianum ¥ 5 Phaseolus vulgaris FLNJAU 10 —
BRI C. graminicola #4:3% Eulaliopsis binata #tIH Hangzhou 1 —
FRBIHE C. graminicola il 2% Eupatorium fortunei #HtIH Hangzhou 1 —

ERIRIETE C. coccodes

E T IRIHE C. boninense

MRIERE Phytophthora boehmeriae
PR P. colocasiae

HUREE P. infestans

HAE R P. medicaginis
KEFERE P. sojae

R I E Fusarium oxysporum
FIEWITHE F. nivale

KRB I E F. graminearum
IR T F. moniliforme
LRI H F. moniliforme

Tk T F. solani

B JI W Fusarium sp.

M SR Verticillium alboatrum
KK H V. dahliae

KA H 0 Botrytis cinerea
KA B. cinerea

MM ¥ Rhizoctonia solani
A2 R. solani

WL Z LM Pestalotiopsis sp.
TR Magnaporthe grisea

Ith 5 Aspergillus sp.

i5¢ . Ascochyta gossypii

F BRI Ustilago nuda

NN EE R BB B Tilletia indica
FLRPEWGH Erwinia amylovora
FEMEE Cercospora sp.

TR AT ZHG T Pantoea stewartii

HE R Cryphonectria parasitica
T M SERRE Alternaria solani
RPN (ZHEMD) Alternaria sp.
KANHERS L A. longipes
#1758 M Ascochyta fabae

B Capsicum annuum

1% Anthurium andraeanum
48 Gossyphum sp.

3L Colocasiu esculenta
A B Solanum tuberosum
HE Medicago sp.

K& Glycin max

PEIR Citrullus lanatus

INEZ Triticum aestivum

INFE Triticum aestivum
IKAE Oryza sativa

AL Gossyphum sp.
KA Y Unknown

215 Anthurium andraeanum
HAE Gossyphum sp.

AL Gossyphum sp.

il Lycopersicon esculentum
W% Vitis vinifera

K& Glycin max

K Cucumis melo

214 Anthurium andraeanum
JKFE Oryza sativa

4L Gossyphum sp.

AL Gossyphum sp.

INAZ Triticum aestivum

INAZ Triticum aestivum
ANZ R Solanum muricatum
i Ligustrum lucidum
KK Zea mays

W I Castanea mollissima
Fh Lycopersicum eslulentum
KA Y Unknown

WL Nicotiana tabacum

% &) Vicia faba

T H Ningxia
I Guangzhou
FLNJAU
FLNJAU
FLNJAU
FLNJAU
FLNJAU
FLNJAU
FLNJAU
FLNJAU
FLNJAU
FLNJAU

F 5L Nanjing
J7IH Guangzhou
FLNJAU
FLNJAU
FLNJAU
FLNJAU
FLNJAU
FLNJAU

I Guangzhou
FLNJAU
FLNJAU
FLNJAU
FLNJAU
FLNJAU
Doctor Hu B’ S
FLNJAU
Doctor Hu B S
FLNJAU
FLNJAU
FLNJAU

R Fujian
fa# Fujian
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DFLNJAU: ® 5L Mk K2 H 7§ 928 % Fungi Laboratory of Nanjing Agricultural University;

)+ HAGI M F1/1TS4(486 bp) B4R S 9 14 4745 486 bp products amplified by primers F1/F2; — . T4 87 ¥ No amplified products.

DNA R4 (5 U/pl) 0. 35 pL 514 (20 pmol/L) ,
ARG K KA AR, 78 PE 2400 PCR Y
FHEAT YR R N, RN S R E . 94 °C AR M
5 min; 94 ‘CZ84E 1 min,58 ‘CiB k30 s,72 C ZEAfifi
1 min, 3% 35 MER; fJ5 72 ‘CHEM 7 min, K
BEREHC 8 pL BHE T 100 B R M E i v e Tk
30 min(100 V), 7EBER BUR &R 46 A f- 4 1R

3)&:L PCR i, DL ITS Xl 514 1TS1/
ITS4(5'-TCC GTA GGT GAA CCT GCG G-3'/5'-
TCC TCC GCT TAT TGA TAT GC-3")1E R 45—
RN G, VAR R ., NS E .94 C
WAEPE 5 ming 94 “CA84E 1 min, 55 CiB Kk 30 s,
72 CHEMH 1 min, 3% 35 MEIH; FJ5 72 °C 4E i
7 min RJFHC 1 pL PCR =9 GE 247 B A Bt 5
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51¥) F1/F2 &7 E X PCR K &R B F Y A
# PCR KV ,

2 HRESMH

3|4 F1/1ITS4 3 DNA ¥ 8 45 B 14
F14 F1/1TS4 HEEM 80 PN K RIH T C. de-

M

21

1 2 3 4 5 6 7 8

486 bp

structivum BRI DNA FRE Sy 34 H 486 bp 1Y
ol (B D i34 5 45 2009 101 A I Al A 3K 7R ik
() DNA Jezs I B34 TC 486 bp 19 Fe 5 4l &
W10t 51 W) B R i R S M L 58 5 43 B X L AT LUK
SRR I C. destructivum 5 HA T AL M F2 AH G
P

10 11 12 13 14 15 16 17 18

M: 2 000 bp DNA marker; 1: 287K 2~10: "I E Kk 11~17. el @tk 18: M E#k L, 1. Distilled water; 2-10; Isolates of C.

destructivum from Guangzhou; 11-17: Isolates of C. destructivum from Nanjing; 18 Isolates of C. destructivum from Yangzhou.

B 1
Fig.1

22 EEA DNA ZEFEHLN
W5 58 K pH B Bk Co8 By 3k I 41 DNA M 100
ng/pL JFIRTE R 10 5B 2 1 g/ pl, B8 vk B2 #6 FE
FUCL pL B R S F1/1TS4 #4758
PCR ¥ 8, 259K .78 25 pL W B IRR TP &H
10 pg WY HE A 2H DNA BT AT £ 5E 3 9 5 31 486 bp

R S T A (B 2-2)

FHBIITSI/ITSA 5F1/ITS44 4 #4178
bpM 1 2 34 5 6 78 9 10 11 12

:......6- -

a: HHL PCR ¥ Hi A [R) i 55 N 41 DNA (1) 2 5 3 46 0
b: PA5I4 ITS1/ITS4 Fl F1/1TS4 44 #17E X PCR X
W25 H . a: Regular PCR with primers F1/ITS4 using
different quantity of DNA; b: Nested PCR with primers

ITS1/1TS4 for the first round of amplification and primers
F1/ITS4 for the second round amplification. M: DNA
marker; 1~12:43 %1% 25 pL (B R A 100 ng.
10 ng.1 ng.100 pg.10 pg.1 pg.100 fg.10 fg.1 {g.100 ag.
10 ag.1 ag T DNA ¥ #4558 . 1-12: Products ampli-
fied DNA at quantity of 100 ng, 10 ng, 1 ng, 100 pg, 10
pg. 1 pg, 100 fg, 10 fg, 1 fg, 100 ag, 10 ag, 1 agin a 25

pL. PCR reaction system respectively.
31 F1/ITSA 8B R ER

£ F 42 DNA 1) R 81 46
Fig.2 Sensitivity of primers F1/1TS4 for detection

& 2

of C. destructivum genomic DNA

2 WS F1/1TS4 #1841 2 8 R JH & /Y ik B

Agarose gel electrophoresis of PCR-amplified products using specific primers F1/1TS4 for C. destructivum

K PCR, 45R R, EX PCR =Y 5% My 1
) PCR 7= 2 AH A B 5 48 L BE AT 38 R Hh 4y
(AR 77 A B Y 45l (] 2-a [ 2-b) , RS &
AT 10 000 %5, AT LA 2RI Y 7 oK
23 HMSERTREENNE

W 21 B8 K A B TR PR CO8 11 43 2B 61 48
B F o 2 A 10°4/pL J5 28 DNA L JIF4% 10 /Y
BOERMBE 1A /pl 19 DNA, 253 BoR . 7E 25
pL VAR R EH 10 504 F 1) DNA &1 af
R ) R 5 M B 4 5l (1 3-a) . 5.6 X107 A
flF5 1 g K IR G #E DNA K 25779 L
56 pL KB K. FIRELL 10 MBCR SRR 14

M 1 2 3 4 5 6 7 8 9
_
-

a: 3190 F1/ITSA 9 8RR B0EE 20 A2 A5 DNA 4524 5
b AN A 38 P SR BG4 A AL F DNA i 1 45 R,
a: PCR with primers F1/ITS4 using different quantity of
conidia DNA; b: Amplified product with the conidia DNA
extracted from soil. M:DNA marker; 1~ 8.4k il 7 %%
4 h 108,10°,101,10°,10%,10" ,10°,0, 1-8:Number

bp

of conidia was 10%, 10°, 10*, 10%, 10%, 10, 10°, 0.

3 AEZRREBESERTFHREERN
Fig.3 Sensitivity of PCR using primers F1/1TS4

for C. destructivum DNA from conidia
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5 /L 19 DNA, B BE RS FEH 1 L S BEAR 4T
514 F1/ITSA ) PCR ¥7 3. 45 BI/R, 78 25 pL
RAR R & 10° 440 A 4 F 1) DNA i8] Al &
0 3 R e 1 1 3 45 (3D
2.4 FEBEIK B Kk H B R

AT HIAE T 5T 0 2% B (FE#R AR D5 D)
KA KAE L B IR JE TR 1Y 4 S S 1) F1/1TS4
o4, S5 T AL R L AEHS D57 R A 5 35
THE I 7K r A I 3 205 BT (8] 4D L 3% 5 DA A% ik
o ke TS 4 1) B I L T IR 445 SR A [

M 1 2 3 4 5

486 bp

M. DNA marker; 1. 78 /K; 2. 5% K JH # 3E N 4H
DNA; 3~5: WAL FEH 7 AF 25 MK B2, 1. Distilled wa-
ter; 2:C. destructivum; 3-5: Water samples from Cong-

hua, Huadu and Fangcun.

4 3|4 F1/ITS4 381 N & E ik R BBk B
Fig.4 Agarose gel electrophoresis of PCR-amplified
products using specific primers F1/ITS4 for

water samples from Guangzhou

M 1 2 3 4 5

486 bp =2

M:DNA marker; 1. f@BEMBR; 20 BCKBILR s 3,4 JEYEAT I A5 B0 A0 R ALK 5 5

2.5 EHHE R TR R E B R BRE

LI C. destructivum 3R 240 DNA 1E & FH 4 X
N TR R PCR A I o BH A1 oF B Cfle o AP R i [A) 4
DNA) LA £ PCR £, 458 7R £ PCR §
A2 il B B DL YL A C. gloeos porioides
AILLEE M B TE 9 1 A5l (I8 5 WK IE 1.3.4.5) 1M
IR R AR S R R B AT SRR R D) R[] I R
Y7 C. gloeosporioides M C. destructivum W)W F
2% M PCR & 19 J5 S 4600 2 1% )5 (18 5 Dk il
6.7 11> [ali o DRI A B AL R 4 JEL J S0 AR )
o I R A B R OB R4 DN LU L PCR A
W, 5L R HP 1R E C. destructivum
(18 5 kI8 8) , oAty - A 46 0 7 B R 7 1Y 3] 486
bp B R BECE 5 PKGE 9.10) ., J5 450 25 i 50 S A6l
F W IH R E B C. gloeosporioides 124,
3

WFSEUE ] TS J5 91 16 L 78 4 Bl 9 T8 bk [0 2
JEORASF Y X S DNA A% H W2 )7 1 22 5 He B A Bl
FAH AL Ah o % 50, B E A A R ITS BF 5
WU Verticillium ™
[15]

%

[10]

Phytophthora"" .
[13]

Pythium

. Botryosphaeria® . Hypoxylon

H1 Colletotrichum"™® 25 T 5 S 4G I 49 3R 38 .

Fusarium

6 7 8 9 10 11

T2 YA I A0 ¢ L B i TR o R ) R 5

657 F 50 Ay SR e 58 K i I B 28 BRI DR )R R R L R AR I R R 5 8~10. FH I BEMLRSE AR AR s 11 [ B JEk e T e 4t i I R B oK
WAL . 1: Healthy plant; 2:C. gloeosporioidess; 3,4 Latent infected plant by C. gloeosporioides; 5: Diseased plant by C. gloeospo-
rioides; 6,7 Latent infected plant by C. destructivum; 8-10: Diseased plant collected from the field,randomly; 11: Diseased plant infected

both by C. gloeosporioides and C. destructivum.

B 5 3514 F1/ITSA ¥ 18 % 7R # ¥k DNA BIE ik &
Fig.5 Agarose gel electrophoresis of PCR-amplified products using specific primers F1/1TS4

for DNA extracted from diseased plants

EH M GenBank MR SRR R IH JE 33 APy
ITS FPo 22 50 it 1519 F1/1TS4. #5719 PCR &
MR & Ge X 4 C. destructivum T H AL Colletotri-
chum spp. » MIEA BB R S0 K C. destruc-
tivum FEF 2 DNA B REE WA F] 10 pg. il dE
3 PCR #l 2 B8 22 b AT 4 & 10 000 %, R fl
IKF] 1 fg, AT LA L PR oK AUH 10 oA

G ERE A I R . DA R B U B DNA
AT AR B 02K L AU b B v - AXAE 200 A
o3 A2 1 I BV AT A I o i — 28 R T2 R R
X H8 T DT THE SRR K L o A LA T AN L S R AR
YRR ARSI 0 DR . 37 1 AT DA v AR
IR & HEATH I DNA ) PCR #3215 i
SRR B 75 12 W B2 L) A A
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Molecular detection of Colletotrichum destructivum in Anthurium andraeanum

XING Hong-mei'* DING Ping® WANG Ke-rong® ZHOU Xiao-yun'
1. Guangzhou Flower Research Center , Guangzhou 510360,China;
2.College of Plant Protection ,Nanjing Agricultural University , Nanjing 210095,China

Abstract  Colletotrichum destructivum is the pathogen of anthracnose in Anthurium andraeanum.
Based on internal transcribed space (ITS) sequences of Colletotrichum genus, a pair of specific primers
(F1 and ITS4) to detect C. destructivum was synthesized. The primer sets amplified a single PCR band
of 486 bp with DNA extracted from C. destructivum isolated {rom A. andraeanum,while other relative
strains within different species had no corresponding band. The detection sensitivity was 10 pg of ge-
nomic DNA. When using ITS1/ITS4 as the first round primes and F1/1TS4 as the second round primes.,
the detection sensitivity increased 10 000-fold to 10 fg. The detection sensitivity for the soil pathogens
was 200-conidia per gram soil. The PCR-based method developed here could stably and quickly detect
the pathogen from water samples and diseased plants.

Key words Colletotrichum destructivum ; Anthurium andraeanum ; molecular detection; nest PCR
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