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RAPD marker and its sequence analysis of susceptible gene to
Uncinula necator in Vitis

ZHANG Jian-xia, WANG Yue-jin, XU Wei-rong,ZHANG Yan-yan

(College of Horticulture , Northwest A & F University ,Yangling ,Shaanxi 712100, China)

Abstrat: [Objective] The study is to provide theoretical basis for selecting Vitis resistance Uncinula
nector in breeding. [Method] RAPD analysis was carried out by using the parents and their F, and F, indi-
viduals of interspecific hybridization combination Baihe-35-1 X Carignane (Resistant X Susceptible). A total
520 random primers were screened on the DNA of resistant and susceptible materials. OPV06-1100, a
RAPD marker of susceptible gene to Uncinula necator in Vitis was obtained from V. vini fera cultivar Cari-
gnane,and was tested among V. vini fera cultivars,V. pseudoreticulata of Chinese wild Vitis species and
clones, American wild Vitis species and clones (varieties) and Parthenocissus Planch. [Result] The length
of the RAPD marker is 1 016 bp by cloning and sequencing. Additionally,the sequence of OPV06-1016 was
analysed. OPV06-1100 shows 92% identity with V. vini fera FLS5 gene for flavonol synthase,shows 89 %
to 97% identity with 13 EST sequence abiotic stressed leaves of V. vini fera,shows 93% to 95% identity
with 3 EST sequence from V. vini fera infected with Xylella fastidiosa, shows 27. 1% identity with gene
PMR6 from Arabidopsis thaliana of the susceptibility to Uncinula necator.[Conclusion] OPV06-1100 is a
PAPD marker linked to Uncinula necator susceptible genes in Vitis. The marker will provide a foundation

to know susceptible genes and genomic of grape as well as marker-assisted breeding.
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Table 1 Resistance phenotype and RAPD analysis of
parents and their F, individuals of combination

Baihe-35-1 X Carignane

FAH Fr A JE 15 % (SD

]
Parents or F; Susceptibility P}%Hftﬁl‘ OPV06-1100
individuals index enotype
Bl 1 514 OPVO6 Xf A Ir-35-1 > Fi R AR S FUA-35-1 Baihe-35-1  7.23 R =
Fy ARk b 1 45 FEFIER Carignane 49. 27 S +
1. PCR marker; 2. [1{-35-1;3. f: I ;4. 6-12-155. 6-12-2; 6-12-1 55.27 HS -
6.6-12-3;7. 6-12-4;8. 6-12-5;9. 6-12-6310. 6-12-7 bl 69.93 HS +
6-12-3 51.53 HS +
Fig. 1 RAPD amplification in parents and their F, 6-12-4 24,38 R 4
individuals of combination Baihe-35-1 X Carignane 6-12-5 22.44 R —
. . 6-12-6 23.93 R -
with primer OPV06 6197 56 S B

1. PCR marker;2. Baihe-35-1;3. Carignane; 4. 6-12-1;5. 6-12-2;
6.6-12-3;7.6-12-4;8.6-12-5;9. 6-12-6;10. 6-12-7

2 — 1929 b B R
%% 2 ﬂ] 2 E/j’\‘,%'—lei 6-12-2 j\jﬁ@e*ﬁﬁ’ﬁ Present; —. Absent. The same as below.

F2 6-1220AA-3-IXEFMB BXERMMBERIAK RAPD FHER
Table 2 Resistance phenotype and RAPD analysis of self-pollination of the clone 6-12-2 (Baihe -35-1X Carignane)

H RO S, B HS. g+ 77 7E s — . RIEAE. T ERR.
Note: R. Resistance; S. Susceptible; HS. High susceptibl; +.

P T T —— o T T ——
Parents or Susceptibility OPV06-1100 Parents or Susceptibility OPV06-1100
offsprings index Phenotype offsprings index Phenotype
6-12-2 69. 93 HS -+ 2-47 23.50 R —
2-1 48.61 S -+ 2-48 27.65 S +
2-2 46. 29 S -+ 2-49 28.38 S —
2-3 35.55 S + 2-50 14. 14 R +
2-4 46. 69 S + 2-51 12. 89 R +
2-5 37.68 S + 2-54 26. 20 S +
2-7 62. 34 HS + 2-55 27.61 S +
2-8 29.83 S + 2-56 22.58 R +
2-9 36.83 S + 2-57 10. 85 R +
2-10 59. 21 HS + 2-58 16.17 R +
2-13 48.41 S + 2-59 30.09 S +
2-15 48.79 S -+ 2-60 41. 68 S -
2-16 13.50 R — 2-61 21.15 R +
2-17 7.02 R + 2-62 35.28 S +
2-18 21.00 R + 2-63 29.18 S +
2-19 30. 06 S + 2-64 35.31 S +
2-20 34.05 S -+ 2-65 32.73 S +
2-21 42. 87 S + 2-66 19. 29 R —
2-22 7.42 R — 2-67 24. 36 R —
2-23 53.90 HS — 2-68 14. 85 R +
2-24 38.50 S — 2-69 22.00 R —
2-25 21.93 R + 2-70 27.26 S +
2-30 35.08 S + 2-71 21.00 R +
2-37 12. 24 R + 2-72 14.18 R +
2-38 9.67 R + 2-73 21. 14 R +
2-39 12.70 R — 2-74 13.58 R +
2-42 14. 81 R -+ 2-75 15.09 R +
2-43 16. 60 R + 2-76 20.22 R +
2-44 11.46 R + 2-77 21.79 R +
2-45 10.43 R + 2-78 10. 50 R +
2-46 9.32 R +
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2 54 OPV06 X 6-12-2 ([ T0-35-1 X R 385 AR I 1 25 5
1. PCR marker; 2. (4{-35-1;3. {1 R ;4. 6-12-2;5~60. F, FLELER
Fig. 2 Amplified results of RAPD in of self-pollination of the clone 6-12-2 (Baihe-35-1 X Carignane) with primer OPV06
1. PCR marker;2. Baihe-35-1;3. Carignane;4. 6-12-2;5—60. F, individuals
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RAPD #ric - N 12 800 26 N n] RE 3 77 72 TR 4 vh o i EL nT R 22 2 N

1 2 3 4 5 6 7 8 9 10 11 12 13

2000 bp —
1600 bp —

1000 bp —
750 bp —

<1 100 bp

500 bp—

250bp —
B3 5l OPVO06 % 11 A~ ER 7 44 i B iy 3 18 45 21

1. PCR marker; 2. F0/-35-1;3. AL Pl s 4. [ 5555, BB 6. KALLLTOHL ;7. B 20808 ;8. /NI B0
9. BBLAR 510, LA 56510 A4 12, FITRRT 5 18, k[ 2
Fig. 3 RAPD amplification in cultivars of V. vini fer with primer OPV06
1. PCR marker;2. Baihe-35-1;3. Carignane;4. Ugni Blanc;5. Black Rose;6. Dalihong Seedless; 7. Muscat Rose;

8. Muscat Blanc; 9. Muscat Hamburg;10. May Perple; 11. White Riesling;12. Chein Blanc;13. Blue French
1 2 3 4 5 6 7 8 9 10 11

2000 bp —
1600bp —

1000 bp — <1100 bp

750 bp —

Bl 4 514 OPVO6 X 9 A~ [6] BF A 46 4 0 4 bk R 093 45
1. PCR marker; 2. £EFIMR ;3. WIRG-1;4. (137-35-1;5. FI-35-2;6. [1I-13;7. (43[-13-1;58. T P4-1;9. ] P4-2;10. @im-1;11. w2

Fig. 4 RAPD amplification in 9 clones of V. pseudoreticulata with primer OPV06
1. PCR marker;2. Carignane;3. Hunan-1;4. Baihe-35-1;5. Baihe-35-2;6. Baihe-13;7. Baihe-13-1;8. Guangxi-1;

9. Guangxi-2;10. Shangnan-1;11. Shangnan-2

1 2 3 4 5 6 7 8 9 10 11 12 13 14

<1100 bp

K5 514 OPVO6 X 35 P BF A= 4 9 A 10 B R @ IL R 197 1 245
1. PCR marker;2. [9-35-1;3. HEFIFR ;4. G & %45 :5. Y157:6. Gold Hill# 1;7. A. De Serres; 8. i £ % ;9. e 45 7 %5 5
10, I PR A% 511, & 475512, Alachua; 13. Conquister; 14. JE L] j§
Fig. 5 RAPD amplification in American wild Vitisspecies and Parthenocissus Planch. with primer OPV06
1. PCR marker; 2. Baihe-35-1;3. Carignane;4. V. cinerea;5. Y157;6. Gold Hill# 1;7. A. D Serres;8. V. riparia;
9.V.arizonic;10. V. champini; 11. V. berlandieri;12. Alachua;13. Conquister; 14, Parthenocissus Planch.
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Table 3 Resistance phenotype and RAPD analysis of grape germplasm resources

5% & B 15 & ey
Spﬁies Clon**e;%o?s:riftties Su;uc\eﬁia)fiﬁisi?dex P}fjﬁt;;pe OPVO6-1100
A Carignane 49. 27 S +
T 74 White Riesling 44, 43 S +
. H % May perple 28. 36 S +
4357 Chein Blanc 42.50 S -+
— 4L B Muscat Rose 39. 14 S +
V. vini fera /NEELB Muscat Blance 41. 36 S +
WA Muscat Hamburg 57.43 HS +
< E 2% Blue French 85. 00 HS +
4 E %5 Ugni Blanc 71.78 HS +
SR 2T JC#% Dalihong Seedless 52.39 HS -+
M3 Black Rose 61.24 HS +
[ 9-35-1 Baihe-35-1 7.23 R —
[171[-35-2 Baihe-35-2 34.29 S —
4 7[-13 Baihe-13 18.79 R —
o [ -13-1 Baihe-13-1 18. 67 R -
V. pseud:;e/t;fulatu J" -1 Guangxi-1 16. 36 R o
J775-2 Guangxi-2 30. 36 S —
M Fd-1 Shangnan-1 28.93 S —
-2 Shangnan-2 30.93 S
#R5-1 Hunan-1 67.07 HS +
[# % V. rotundifolia Alachua 0. 00 1S —
Conquister 0. 00 1S +
W R E V. riparia — 18. 00 R —
MM A% V. californica Gold Hill # 1 15. 86 R -+
WIS R H 2 V. champinii — 11. 86 R —
YL A V. rupestris A. De Serres 6.15 R —
K% V. berlandieri — 8. 00 R +
FMAE V. labrusca Y157 19.09 R —
e A% V. arizonica — 9.50 R +
HHA R4 V. cinerea — 12.57 R -
€1 g Parthenocissus Planch. — 0. 00 R —

IS, AN . Note: IS, Insusceptible.
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1 2

2000 bp—|
1600bp—
1000 bp— ~—1100bp

750 bp —
500 bp—
100 bp—
6 T4 SR Y BB DD 45 R
1. PCR marker; 2. 5 20 fi b7 CEEF] R
Fig. 6  Identification of recombination plasmid

digested with EcoR [

1. PCR marker; 2. Recombination (Carignane)
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