, 2004, 6(4): 01-06
Chinese Journal of Pesticide Science

( , 210095)
6
PCR
15481 4 A : 1008-7303 (2004) 04-0001-06

The Progress of D NA-based A pproaches for
D etection of Fungicide Resistance

L I Hong-xia, WAN G Jian-xin, ZHOU M ing-guo"

(College of Plant Protection, N anjing A gricultureU niversity, N anjing 210095, China)

Abstract: Genemutation is the fundamental reason w hy many plant phytopathogenic fungi show
the resistance to lots of systemic fungicides It is mportant to detect relative gene mutation to
reveal molecular mechanisn of fungicide resistance and earlier diagnosis Six molecular
techniques have been successfully employed to detect resistant isnlates of target fungus, such as
A llele-Specific Amplification (A SA ), Restriction Fragment L ength Polymorphisn (PCR-RFL P),
A llele-Specific  Oligonucleotide  Hybridization (A SOH ), Single-Strand Confomation
Polymorphisn (SSCP), Quantitative Real-time PCR, Denaturing High-Performance L iquid
Chromatography (DHPLC). These modern technigues can detect earlier fungicide resistance or
development of resistant sub-population in field timely, quickly and accurately. The increasing
use of diagnostic tools to detect fungicide resistance plays an mportant part in mproving the
rational use of fungicides for sustainable disease management systams
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) 1%
2]

, (sub-population)

[3]

[4]

(Single-Strand Conformation Polymorphisn,
SsCP),
logy, HTX), (Denaturing Gra-
dient Gel Electrophoresis, DGGE),

(Chamical Cleavage of M isnatch, CQM ),

(Heteroduplex Techno-

(Denaturing H igh-Perfomm ance
L iquid Chromatography, DHPLC),
(Capillary Electrophoresis, CE),
(Base Excision Sequence Scanning, BESS),
(A llele- Specific
O ligonucleotide Hybridization, A SOH),
(Direct Sequencing, DS),
(A llele- SpecificAmplification, A SA ) ,
(Restriction FragmentL ength
Polymorphisn, PCR-RFLP), PCR
(Quantitative Real-time PCR),
(SingleN ucleotide Primer Extension, SN uPEX)

1 (A llele-Specif ic
Amplif ication, ASA)

PCR (Polym erase Chain
Reaction) 3 , 3

’ 3’

( ASA),

Sclerotinia sclerotiorum
(carbendazim, MBC)
B 198 Glu(GAG) Ala
(cce) M, fel;
S TR (5 TCGAGAACTCTGACGC 3)
S TS (5 TCGAGAACTCTGACGA 3)
SS-1(5' AA GA TA GCA GA GCA GGT 3')
DNA ,
STR/SS 1 , 373 bp
M BC™ (ECso> 100 ug/mL ),
M BC®(ECs< 1 ug/mL);
373 bp
MBC™ A SA
MBC™ MBC®
Luck ! B otry tis cinerea
B- 198 GAG
GCG , 3 BOM BCR BCF
BOM  BCR ,BOM
3 A ,
B ,
(281 bp)

STS/

ss-1 , MBC®,

BOGM BCR BCF )
381 bp 281 bp ,
381 bp
R hynchogporium secalis!”
H elm inthosporium solani'®
V enturia inaequalis V.

nashicola'” M oniliniaf ructicola'™”

tritici'™"!
[12]

Erysiphe graminis f 9.
M ycogphaerella f ijiensis

P seudgp eronospora cubensis ™
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[13]

P odogp haeraf usca

A lternaria gp. ™

[4]

cinerea’”’ V. nashicola
b
(cytb) 143
(G14=:) 129
(F129.) ,G143A  F129
I'tal(FnuH4, GCN
*GC) Styl(C * CNNGG)

Ital Styl E. graminisf 9.
tritici™ P. fusca P. cubensiss™ M. fijiensis[lz]
A lternaria 9p. 07y, inaequalis[181
Pyricularia oryzae P. viticola!***”!

3 (Allele-
Specific  Oligonucleotide Hybr idization,
ASOH)

( 19 ) PCR

DNA ) )

) DNA
Koenraadt ' V. inaequalis
B- 198 200
, 4 ASO '
YZPATP :
200

5 CTCT GACGAGACA TTCTG 3
5 C GAGACA TACTGC TGGATTGA 3
5 CTCT GACAAGACA TTCTG 3
5 CTCT GACGCGACA TTCTG 3

; E.
graminis f . hordei™ Penicillium
italicum U ncinula necator!™®
DM Is
2 (Restr iction
Fragnent L ength Polymorphisn, PCR-
RFAL P)

: S.
sclerotiorum M BC™ B- 197
GAC 198 GCG Thal
(ceea) ', MBC"®
Thal ,MBC® B1/
B3 874 bp ,  Thal ,
M BC™® 193 bp 681 bp
, MBC® 874 bp
McKay ' H. solani (benomyl,
ben) B 198
GA G (Glu) GCG(@Ala) CAG(GIn), ben®
198/199 Bsal (3CCAGAG
5) SS-for  SS-rev PCR , ben®
Bsal 420 bp 390 bp 62 bp
,  ben® 482 bp 390 bp
L uck Ishii Thal B.
198
A S)S-LR
A $MR
A D™
A OVHR
198 200 PCR
, 4 ASO
64 61 61 63
W heeler R. secalis
B- 198 Glu Gly
Lys , 3 15
A0 , YZPATP :

A SO

198
AD° 5 TCT GAT GAGACCTTC 3
A 5 TCT GAT GGGACC TTC 3
A0 5 TCT GATAAGACC TTC 3

PCR DNA )
, A SO ,
(40 48 50 ),
PCR

R2)

A O

, (R1 (S
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4 (Single-Strand Confor-
mation Polymorphisn, SCP)

1989  Orita®

(SscpP) ,
, DNA DNA
, DNA
, DNA
) PCR
DNA , ,
DNA
PCR-SSCP )
PCR-SSCP
, DNA
, Orita SSCP 250
300 bp DNA , Hayashi
SSCP 400 bp PCR
Ishii ™ SSCP
PCR
5 PCR (Quantitative Real-time
PCR)
PCR SYBR
Green | ( Tagv an
) PCR ( )
PCR )
PCR

SYBR Green |

: DNA
DNA

SYBR Green |

,  DNA
TadgM an ,
green |
P. tritici

TadM an

green |(Roche)
Plasnopara viticola

PCR
(

(Reporter)

3

; PCR

6

Septoria tritici

DNA

DNA
DNA

Fraajie ™ Sybr
E. graminisf

PCR
Sirven '*' sybr

PCR
(fenam idone)

TadgM an ),

(Q uencher)

, Taq
, 553

TaM an

S. sclerotiorum

(Denaturing

H igh-PerformancelL iquid Chramatography,

DHPLC)

(HPLC)

55
) 5min,

DHPLC '

DHPRLC
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DHFL P
B. graminis f 9. tritici'’® V. inaequalis  P.
viticola™®
0 1)
2)
, 3)
PCR-RFL P, )
ASO-
PCR , PCR
SybrGreen TagM an
(10 * 10 °) sscP
DHPLC '
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