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Genetic diversity of Pseudoperonospora cubensis based on SRAP markers
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Abstract The genetic diversity of Pseudoperonospora cubensis isolates sampled from diseased cucumber plants in
12 major cucumber-producing regions of 5 provinces. including Heilongjiang, Liaoning, Hebei, Shandong., and
Jiangsu in China, was analyzed by sequence-related amplified polymorphism (SRAP). Ten out of 35 SRAP prim-
ers used in the present study produced genomic DNA polymorphism in 77 P. cubensis isolates, amplifying a total
of 9 554 bands, 9 132 of which were polymorphic, accounting for 95. 6%. The genetic distance of the 77
P. cubensis isolates ranged from 0. 60 to 1.00 based on analyses of the SRAP markers. The results showed that
the P. cubensis populations presented a high genetic diversity and 77 isolates could be classified into 8 groups.
Most of the isolates from the same area were clustered in the same group by using the UPGMA method, suggesting
that the genetic diversity of P. cubensis isolates was related to their geographical origins.
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Table 1 Name of Pseudoperonospora cubensis isolates and their origins
P TR R G Fe U5 Y’ MR A el
Number Isolate code Year Origin Number Isolate code Year Origin
1 Pc-hljl 2014 MIRITAR W IR E T 40 Pc-hb3 2014 AL N T
2 Pc-hlj2 2014 BIRILAR W RIETH 41 Pc-hb4 2014 LA BT
3 Pc-hlj3 2014 ARV L MR T 42 Pc-hb5 2014 WAL R
4 Pc-hlj4 2014 SEITA L W IR T 43 Pc-hb8 2015 WAL VN T
5 Pc-hlj5 2014 RIRILAR MR ET 44 Pc-hb9 2015 WAL L M T
6 Pc-hlj6 2014 AP ITAR R T 45 Pc-hb10 2015 WAL M
7 Pc-hlj7 2014 IR W REETH 46 Pc-hbll 2015 WAL e T
8 Pc-hlj8 2014 B ITAR W R T 47 Pc-hb12 2015 WAL VM T
9 Pc-hlj9 2014 BIRLAR VIR EE T 48 Pc-hb13 2015 LA VN T
10 Pc-hljl1 2014 FIPITAR W IR EET 49 Pc-hb16 2015 WALE A F T
11 Pc-hlj12 2014 T AR W JRUETH 50 Pc-hbl7 2015 ML AR T
12 Pc-hlj13 2015 WA ITAR W IR T 51 Pc-hb18 2015 WG AR IET
13 Pc-hljl4 2015 BIRTLA W IREET 52 Pc-hb19 2015 WAL, A RIET
14 Pc-hlj15 2015 SpITAR WA IR E T 53 Pc-hb20 2015 WS A R
15 Pc-hlj21 2014 BASEVTAR L W R TE T 54 Pc-hb21 2015 WAL A F e
16 Pc-hlj22 2014 RIEITA WK T 55 Pc-hb22 2015 WAL A FKET
17 Pc-hlj23 2014 BIRITAR W RIETH 56 Pc-hb23 2015 AL A R ER
18 Pc-hlj24 2014 BT W R T 57 Pe-sdl 2014 I ZR48 . e
19 Pc-hlj25 2014 B ITAR W R BT 58 Pc-sd2 2014 IR . FoLT
20 Pc-hlj27 2014 BIRILAR MR 59 Pc-sd5 2015 IWZR4 , FHyer
21 Pc-hlj28 2014 IPITLAR W IRIEETH 60 Pc-sd6 2015 IR . FoeT
22 Pclnl 2014 T4 L BE T 61 Pc-sd7 2015 W44, BT
23 Pc-ln2 2014 LT T 62 Pc-sd8 2015 IR . Feh
24 Pc-In6 2015 LT UL BT 63 Pe-sd9 2015 AR, FHokh
25 Pc-In7 2015 0T AT 64 Pc-sd10 2015 IR - 6Tl
26 Pc-In8 2015 T4 BT 65 Pesdll 2015 IR . FLT
27 Pc-Inlo 2015 ST Wy A E ) 66 Pe-sd12 2015 IWZR2E et
28 Pc-In27 2015 0T & 67 Pc-sd13 2015 IR Fyeih
29 Pc-1n28 2015 W7 T 68 Pc-sdl4 2014 INZR48 . Y
30 Pc-In31 2015 LT S 69 Pc-sd15 2014 IR . YT T
31 Pc-In33 2015 LT BT 70 Pc-sd17 2014 IR Uy
32 Pc-In34 2015 LT IR 71 Pc-sd19 2014 IR Y
33 Pc-1n35 2015 LT RIETE 72 Pc-sd20 2014 INZR48 . I Y
34 Pc-1n36 2015 LTA IR 73 Pc-sd22 2015 \WZRAE  FdeT
35 Pc-1n37 2015 ST 3 i) 74 Pc-sd27 2015 INARA - BTl
36 Pc-Ind1 2014 L74 . Bl 75 Pc-sd28 2015 I ZR4E , Ze 2T
37 Pc-1n42 2014 LT el 76 Pcjsl 2014 LA ST
38 Pc-hbl 2014 WAL L M T 77 Pcjs2 2014 VLI B e
39 Pc-hb2 2014 WAL N T
S e e SH- 45— ~ I/\— ~ S j;(\l
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Fig. 1 Detection of genomic DNA of some Pseudoperonospora cubensis isolates based on

ethidium bromide-stained 1% agarose gel
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Table 2 Sequences of polymorphic SRAP primer pairs used for analysis of the genetic diversity of

Pseudoperonospora cubensis in this study

st/ L7 R

Forward primer

S5 (5'-3")

. ! I
Primer sequence (5-3")

TG AR

Reverse primer

S5 (5'-3")

. = i
Primer sequence (5-3")

Me2 TGAGTCCAAACCGGAGC
Me3 TGAGTCCAAACCGGTGT
Me4 TGAGTCCAAACCGGAAT
Me6 TGAGTCCAAACCGGATG
Me8 TGAGTCCAAACCGGAGC
Me9 TGAGTCCAAACCGGAAG
Mel2 TGAGTCCAAACCGGTAG

Em4 GACTGCGTACGAATTCAG
Em?7 GACTGCGTACGAATTCAC
Em9 GACTGCGTACGAATTATG
Em10 GACTGCGTACGAATTCAA
Eml4 GACTGCGTACGAATTGTC

x3 10X5[MAE 77 M EINEEEEHK SRAP 154 R

Table 3 SRAP-PCR amplification of 77 isolates of Pseudoperonospora cubensis using 10 primer pairs

e SIAL A AR /% SN %

Primer code Primer combination Total of band Polymorphic band Percentage of polymorphic band
SRAP-1 Me8/Em10 692 692 100
SRAP-2 Me8/Eml4 578 500 86.5
SRAP-3 Me2/Em4 569 569 100
SRAP-4 Me2/Em9 981 904 92.2
SRAP-5 Me4/Eml4 856 588 68. 7
SRAP-6 Me6/Em4 895 895 100
SRAP-7 Me6/Em7 1130 1130 100
SRAP-8 Mel2/Eml0 1221 1221 100
SRAP-9 Me3/Em4 1227 1227 100
SRAP-10 Me9/Eml4 1 406 1 406 100

2.3 SRAP BB #T

FI#AE NTSYS-PCver. 2. D XHIEREY 77 4~
JINFREF B RRFE R 2 DNA (1) SRAP-PCR 44 2571 1
BTG o3BT ARAT X S B R ] 1) SRS 4 i AR
BICE 2) . H AT L . 38 AR 75 B REAR s 1S 21 L
A R ALK AR ] AR B R EAE 0. 60~
L. 00 Z[]  ZEAL R ECH 0. 73 B (&l 2), BT A AR B
G300 8 AR B — o SRR TL Y T A RS 21

Ao b RN BRRRE) 27. 3505 58 —ZBE VLI 2 A FE
PR (Pejsl #l Pejs2) s i SR ARE 2. 6005 58 =25
AL T 16 SRR, 5 S RREL 20. 890 SE IUZSEE N
LB FT A RIRE (19 ) 1L AR 30 40 B AR (10 1),
I 29 Bk, BB RRE 37. 700 SR N IR 2
PEHPE (Pe-sdl Al Pe-sd5) , 27 7S 281y LI ZR T ik P
sd8 il Pe-sd9; 25 L AHE J 1L AR T bk Pe-sd19; 55 /A6
TR 4 MUZRFERE Pe-sd2.Pe-sd13,Pe-sd12 £ Pe-sd17,
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Fig. 2 Dendrogram of 77 isolates of Pseudoperonospora cubensis based on analysis of genetic similarity of the

pathogenic populations using SRAP markers
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