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rDNA-ITS sequence analys s of cucumber downy mildew and
cucumber powdery mildew’ s pathogen

WANG Na' ,MA Yajun' ,DA| Guang hui® ,WAN G Zhe-zhi®
(1 Department of Etiologic Biology, Second Military Medical University,Shanghai 200433, China;
2 College of Agriculture and Biology , Shanghai Jiaotong University , Shanghai 201101, China;
3 Collegeof Life Sciences,Shaanxi Normal University, Xi' an, Shaanxi 710062, China)

Abdgract : To determine the pathogenic speciesof cucumber downy mildew and cucumber powdery mil-
dew by molecular marker ,rDNA-ITS region of the cucumber downy mildew and cucumber powdery mil-
dew’ s pathogen from Shanghai was amplified and sequenced. The intra-/interspecific sequence difference
was analyzed by rDNA-I1TS sequence. The results showed that the lengths of rDNA-1TS2 and rDNA-1TX
were 141 bp and 406 bp ,and their GC contents were 41. 13 % and 46. 80 % (sml/ sm2)/ 46.55 % (sm3) with
cucumber downy mildew’ s pathogen ,respectively. The rDNA-ITS sequence was highleintraspecific conser-
vative ,and inter gpecific diff erence was related with their kin relationship. Pseudoperonospora cubens s was
identified as pathogen of cucumber downy mildew by molecular marker. The length of  DNA-1TS1 and rD-
NA-I1TS2 were 136 bp and 89 bp ,and GC contents were 59. 56 % and 66. 29 % with cucumber powdery mil-
dew’ s pathogen ,respectively.  DNA-ITS sequence was conservative in this study ,and was the same as
Sphaerotheca cucurbitae. But the sequence difference between the strains of Shanghai in this study and S.
f uligineawas 4.5 % ,which was identified by morphology. It was suggested that the pathogenic species of
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cucumber powdery mildew should be clarified and determined in future.
Key words: cucumber downy mildew’ s pathogen;cucumber powdery mildew’ s pathogen;rDNA-ITS

“ ” ou

( Pseudoperonospora cuben-

sis) M

(Sphaerotheca cucurbitae)
( Erysi phe cucurbitacearum) |
E. cichoracearum S. f uligenea,
[31] 2

, DNA
(Ribosomal DNA internal transcribed spacer ,rD-
NA-ITS 7

[45]

3

IDNA-ITS
IDNA-ITS ,
2
1
1.1
1.1.1
(sm1 ) (sm2 ) (sm3
) ;
(bf1 ) (bf2 )
(bf3 )
2
) S.
f uligenea
1.1.2 ,
;PTCG100 PCR BIO-RAD
; Tag DNA 10 x PCR
dNTP, ;
,QIA GEN
1.2 2 DNA

DNA [6] )

, 10ML
Tween20 ,60 3 h 12 000 r/ min 5
min, ,- 20 ,
1.3 2 rDNA-ITS
1.3.1 rDNA-ITS
rDNA-ITS PCR

[79] .

ITS5 5-GGA AGT AAA AGT CGT AAC AAG
G3 ,P35-GCC GCT TCA CTC GCC GTT AC
3 , [5]
:;psm1i5 AACTTT CCA
CGT GAA CTGTAT 3 psm25 TGA GAT
GCC GCG CGA CCG AAG3;
S.fuliginea [rDNA-ITS (AB026144) ™
:pbf1 5-GTA GGT GAA CCT GCG GAA GGA
T-3 ,pbf3:5-CGC GAG ATA CAT GAC TAC
GC3
1.3.2 PCR rDNA-ITS
50M L, 10 mmol/L Tris(pH
8.3) ,50 mmol/L KCl,1.5 mmol/L MgCl.,0. 1

mg/mL BSA,4 dNTP 0.1 mmol/L ,TagDNA
1.5U, 0.1p mol/L ,
DNA 2pL 194
90s;94 30s,50 30s,72 30s,30
PCR 10 ¢g/L ( 0.5
Mg/ mL ) ,
PCR ,
PEABI377
1.4

Clustal X (Verson 1.8) ,
Bioedit (Verson 5.0.9) ,

GenBank

2.1 IDNA-ITS
3 (sml,sm2



10

IDNA-ITS 157

sm3) rDNA-ITS , 709
bp , [5] rDNA-1TSL (1
141 bp) 5.8 S (142 303 bp) rDNA-
ITS2(304 709 bp) rDNA-ITSL 141 bp,
GC 41.13%; rDNA-ITS2 406 bp ,
GC 46.80 % (sm1 sm2 ) 46.55%
(sm3 ) GenBank :sml
(DQ025515) sm2 (DQO025516) sm3
(DQ025517)
,sml sm2 ,Sm3
IDNA-1ITS2 640 sml sm2
G -A

, sml HV 222
( GenBank : A 'Y198306)
: ( GenBank
A Y744946) 2 (rDNA-1TS2
465 C -A 652 A -0,
; ,Sml
( Pseu. humuli GenBank
:A Y198305) 3 (380
A 563 G-A 640 G -A)
( Pseu. urticae GenBank 1A Y198307)
; ( Perono-
P. stigmaticol a( GenBank

C—P

22
spora)
: A'Y198295)
: A'Y198294)
Bank : A Y198296)
7.1%,7.5% 7.7%
rDNA-1TSL rDNA-1TS2

P. tranzscheliana ( GenBank
P. radii ( Gen-

,5.8 S

2.2 rDNA-ITS
3 (bf1,bf2
bf3 ) rDNA-ITS
379 bp, [10]
ITSL1(1 136 bp) ,5.8S (137 290 bp)
rDNA-1TS2(291 379 bp) rDNA-ITSL
136 bp ,GC 59.56 %;rDNA-1TS2 89
bp ,GC 66. 29 % GenBank
D bfl (DQO025518) bf2
(DQO025519) Dbf3 (DQ025520)
3
CGenBank

rDNA-

Blast ,

MUM H65 ( GenBank
AB026146) , S. fuliginea( Gen-
Bank :AB026144) 4.5%,

[10-13]
MUM H65 ( GenBank :
AB026146) , S. balsaminae ( GenBank
:AB040318) S. f usca( GenBank

:AB026148) 2 4
, S. fuliginea( GenBank
S. aphanis( GenBank

17 31 ,
: A F229018)

:AB026144)
: AB000938)
E. cichora-
cearum( GenBank
73
rDNA-ITSL

3

rDNA-ITS2 , 5.8S

rDNA-ITS
rDNA-1TS
2 3 1
, [4]
rDNA-1TS

rDNA-ITS
MUM H65

(101 , S. fuliginea

E. cichora-

cearum'*® rD-
NA-ITS ,

, S. fuliginea,

, S. f uliginea



158

) 35

DNA

DNA PCR ,

[6]

, DNA ,
PCR ,

[1] . [M]. ,1979:49.
[2] . ( )
[M]. : ,1987:78 ,316.

[3] . [M]. ,1979:465.
[4] , , . [31.
,2000,15(2) :107-112.

[5] Vogdmayr H. Phylogenetic relationshipsof Peronosporaand re-
lated genera based on nuclear ribosomal 1 TS sequences[J]. My-
col Res,2003,107(10) :1132-1142.

[6] , , . PCR

[J3]. ,2002 ,16(4) :197-200.

[7] Motoaki K, Takashi T. Phylogeny of Alternariafungi known
to produce host- specific toxinson the bas sof variationininter-
nal transcribed spacers of ribosomal DNA [J]. Curr Cenet,
1995 ,28:491-498.

[8]

(9]

[10]

[11]

[12]

[13]

Tetsuya H ,Susumu T. Nucleotide sequence diversity of rDNA
internal transcribed spacers extracted from conidia and clei sto-
thecia of severa powdery mildew fungi[J]. Mycoscience ,1996 ,
37:283-288.
White T J,Bruns T ,Lee S,et a. Amplification and direct se-
quencing of fungal ribosoma RNA genes for phylogenetics
[M]. Cdlifornia: Academic Press,1990.
Takamatsu S, Hirata T,Sato Y. A parastic transtion from
trees to herbs occurred at least twice in tribe Cystotheceae
(Erysiphaceae) : evidence from nuclear ribosoma DNA[J].
Mycol Res,2000,104:1304-1311.
Hirata T ,CunningtonJ H ,Paksiri U ,et a. Evolutionary anal-
yss of subsection Magnicellulatae of Podosphaera section
Shaerotheca ( Erysphaes) based on the rDNA ITS se
guences with specia reference to host plants[J]. Can J Bot ,
2000,78:1521-1530.
Takamatsu S, Hirata T, Sato Y. Phylogenetic analyss and
predicted secondary structures of the rDNA interna tran-
scribed spacers of the powdery mildew fungi (Erysiphaceae)
[J]. Mycoscience ,1998 ,39:441-453.
KissL ,Cook R T A,Saenz G S,et a. Identification of two
powdery mildew fungi ,Oi dium neol ycopersici sp. nov.and O.
lycopersici ,infecting tomato in different parts of the world
[J]. Mycol Res,2001,105(6) :684-697.

( 154 )

[11] , , ,
[31. ,2003 ,12(4) :51-52.
[12] , , ..
[J1. ,2004 ,34(3) :283-286.
[13] , , , DNA
[31. : ,2004 ,32(4) :45

[14]
SSR  [D]. ,2004

[15] Sewart T M,YangL H. Control optionsfor apple scab (Ven-

[16]

[17]

[18]

turiainaequalis) in Shaanxi province of China[J]. Agricultural
Research in the Arid Areas,2000,18(1) :65-72.

, .SAS [M].

,2001 ,147-181.

Frey C N ,Keitt G W. Sudies of spore dissemination of Ven-
turiainaequalis in relation to seasona development of apple
scab[J].Jour Agric Res,1925,30:529-540.
Tenzer |,Gesder C. Subdivison and genetic structure of pop-
ulations of Venturia inaequalis in Switzerland[J]. European
Journal of Plant Pathology ,1997 ,103:565-571.



