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Abstract  Grape is one of the important fruit crops around
the world, and exposed to disease and pests, and internal or
environmental stresses in the vineyards. Breeding and
cultivation of new varieties of high quality-grapes resistant
to diseases and pests and tolerant to stresses are the most
important steps in the grape production. However, conventional
breeding has laborious and time-consuming procedures in
maintaining and selecting seedlings in the fields. Development
of molecular breeding technology through understanding of
molecular mechanism of useful traits can be used as an
alternative strategy to improve the efficiency of grape
breeding program by cross hybridization in grape development
programs. The completion of the grape genome sequencing
project provided the way to discover the novel genes and to
analyze their functions. Comparative genomics, transcriptomic
analysis, and the genome-wide identification and analysis of
useful genes as well as development of molecular marker for
valuable traits could provide novel insights into fruit quality
and the responses to diseases and stresses, and can be used as
important information in molecular breeding programs for
grape development.
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T B 500 AFE G 40=RHof Exsiy,
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Sitteh. o120 93t Fopilop Aol thaet ol
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(Reisch et al. 2012).
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259 $AAo] B AFE o} LB YA
ko, &FHE X L9 ‘Pinot Noir' EE2 A
2 QA Do] i (Jaillon et al. 2007)F 0], o]
= next generation sequencing (NGS) 7|&< Tg=2 QI3
(Mardis 2008) HA| Aol Al Z=FAZLO] FHA A7}
AP Qlek ohefet 2 AR S 2= SSRiE
A€} SNP# A & Hb=5} 2 (Emmanuelli et al. 2013), 571 4]
T2 9 A7) F-E ¥el= AH(Myles et al. 2010; 2011)
Sol AR o, B2 o] W] BE WA
9] H3K(Deluc et al. 2007; Fortes et al. 2011; Sweetman et
al. 2012), & 9 A A 5o R A= s W H =
S A}9] 9H&(Liu et al. 2012; Pontin et al. 2010), H Lol
gt A 719 FARE SR (Wu et al. 2013) 59
HA7h Harsoe] gk

B ER AL ZEO §HA] B4, AAH 24 W
& FAA dgda, 2= AES SA4S 98 245
o 7 EE BAEA ) el Tk ATHYY F
Aol gh-guketol tisl] Aastaiat gt

O:

N
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F oFz8 E39l ‘Point Noir (V. vinifera) 9
A F& A A marker 74
HALFAA A4 5 & F
A, 5% AFo &85 QrHThe French-Italian Public
Consortium for Grapevine Genome Characterization 2007). 3
T FAA A sl=m2 drf A2 Asola /st
AE SolA= Ul A= o]Folx Aolth. A7IAYE &4
L ‘Pinot Noir’ %2 o} g| X}d] 2}7}4=A3}kod homozygosity
£ =9l PN40024 AZ& whole-genome shotgun AZFO &2
ABI3730x] 2417]2 28319t L% QA 7] 480Mb
0], 30,4347] 3-7 A}7} annotation®] i TF. E =g}, of 7| A+
o, % 5 QAR $RH OE 7 BuEg v
ety ZETe} S 7H T o] 12,9967 = A
2 7SI V. vinfracl = 2Bk = 8 T3 BelE
stilbene synthases@} ¥H4al W 9}-919] Fuje} & H terpenoid
£ &/ 8k terpene synthases T f-AAE0] Wol £
Tt ZeA GENOSCOPE:= L= 9 glojgHo] A2 &
A A H(genome browser), A2 JH 5 FHA FA
o] flolHE Alstal 9lom 2012 2% FEFAA
12X WA o] A E7A) update =] THhttp://www.genoscope.cns.fr).
FHE A8 T3 FF< ‘Sultanina (V.vinifera)'©] 97
Aol A AFde] s sj=Eo] Fall, BYuH|f &
AAE EFFY F&F A et A 7)Hke] mpAE T

(Genova et al. 2014). 20079 R 11¥ FF&FAA ¢ v 23}
of HdojQlzet T FAAL d & H

HEl §A=}), b, ehA-2 A A3 methytransferase2} oF
EAotd 3t 5 240709 M2 FAAE HAlE Qi

REYE 27 A 2 TE REA MY

F9 EE ANRES SHoR BE Y0 A A
A §ARR) £, B U fABA BAL AT §
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o]-&35} 11 QJth(Miller et al. 2013). v A 9] 267]) L=
AtE ol Fofsh= VitisGen project’ o M= WA, Wiet
4, HAEE 2 FrAAo] FHold FF& $45H7] 9
o dA4tE AFsta l=dl, WA, Wetde] At v
labrusca, V. aestivalis, V. rupestris (Barba et al. 2015), V. riparia
(Rex et al. 2014), Muscadinia rotundifolia (Feechan et al. 2013)
5 02 obyEa QS-S wujstel S4H 184 A,
3,0007] wEf A S GBS W o FAAE S E4 6L
HY 24} Aol vimete] YA AW WAS o
2 Jfkstr] 993t pipeline2 -3 Q1tH(Hyma et al. 2015,
http://www.vitisgen.org/). S0 A= Ap=k oAz} o] 712
$8 BA5 WL AP AAHDL Yok x2S
iyl £ $5 % Aol 744 Asiea e
V. amurensis (Xu et al. 2014), S7}F o] A3 Al 7.
quinquangularis (Gao et al. 2012), 18] 11 ¥ &34 Bat o}
Uep dxet Ze HAETE] AEgLo= ARt 7
pseudoreticulata (Wang et al. 2014)0] tfj gt Ex} &34 ¢l
574 A8 A97F HaESle) S2luztoles HRV. anurensis
Rupr)E Z3H3t 5E8 HF7F 2AAstaL glom, A4 o
2= YA (He et al. 1990; Luo and Zhang 1990), W5A
(Nakagawa 1991), Ul7AA(Hur et al. 2010) 5 &3 739
gt A54g0] oF HT M2 §F 242 1 F84
o] BZr=]a1 Q)th(Hur et al. 2012).
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Jo <

do] sl wheh ¥islels 35l wek 2
A &5 (climacteric type)T} W] E S5 % (non-climacteric
type)o] F7HA] FH|E LR EY Lk, T3t} PR, L
A2 T2 HZEEFR &3k AHE HRG 25



J Plant Biotechnol (2015) 42:298-311

A5k o] Hlsf L= i}
1 Ho|th(Fortes et al. 2011).
ket 3HA R A E = o] FSAS
£ YEFHATH(Coombe et al. 2000).
HETA o o2 AARA 24 o] et A
Aol wA SHAE J|om oS g
11 )cH(Deluc et al. 2007; Fortes et al. 2011; Guillaumie
et al. 2011; Pilati et al. 2007; Terrier et al. 2005; Waters et
al. 2005; Zenoni et al. 2010).
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oF A2 2RI QlofA vl Fadt TA Zlo]
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M ZQ] HE Yol A SFEAJo}T A A FHA )
= 647 9] glutathione S-transferse (GST) -4 A},
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Az Ao o]l 367112 myb transcription factor-&-
o| 3telE]gltt 1 Zoj| A MYB transcription factor
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of| A ¥ A 15700709 S-A A}

_g_
real-time PCR 7]%% o] g3sfo] 11

20| ¥hgste] 5o]4]

o2 s AT daEsknh AA Y fHA
oA 8%7F AL AEY A0 oA e 3EEE A
oA wHgsto] Boloz wHslslrh. Teo) e
$AR ] Sk BBEL Bgol 4 WRARE $AR &
Heh ) AE Boith 180 SojHoR weel
AR = GAAAA WS heat-shock protein (HSP), 1~ 22}t
Ab, SAA AAFQ A, AT A 9 ke S o] AEEHZ
A 2] Q014 e FAT GBS SasE $47
Folch Tk thepo] HSP7h W2 H 9=t Quhal el HP
$ARE 18 AEG AL FHo] $EHT B T
Aol A= 25t A AR EA% HSP A= L& ~AE

gl 28 35 oA Folgt ¥hg& et 2%
of lojA LLAEY AL o] % JETHA oAM= of]
Ao A v Tt 712ko] #osh= Aol HEH o,

EA fAA = 2359 F dAolA ARtdo] wE At

ety 112 AEH A 9Jo]A= HSPs, ascorbate
peroxidase, galactinol synthase 59| A =}7} zlo] HHEF
o] Q)31 HSF307} 83 XA A2 A Z-&5} X g+ HSF7
o} HSF12 3| EGdA AN EolH o i dh-gatgitt. o
gt ATE EEUE Q3 2AolAe) 1L gt )
Hg wrshe 7o) e Aol ot BAAEey
ARE A|&3al thHLiu et al. 2012).

Eeabdel g 4, A9NEE 54 9 3y
Z 2o THE stilbene synthase chalcone synthase, flavone
3-hydrogenase, polygalacturonase 59 §4 A= 120 =
S5 HA7) Y T o A= 30°Co| A Wrdo] F71g

O, 35°C] Ao A= o] A = Lh(Kim et al.
2015h). olefgh v % 7| FHB Q8] WA
o] thgsto] Uehts EEURe] AR B4S

S chpgh WS BASHE do Fat BY ARE A
U AOE AR
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ZF9] 01 UV-B (7} 280-314 nm)= Apefjofago] LA

a2z B Ao w e Fa3 JFE 712, 4
2AE BaE, W Y2 3 5ol we el

HF-3-3FCh(Brosché and Strid 2003; Frohnmeyer et al. 2003;
Jenkins 2009). 212 o] 249 A 2}=Zo] i3t thopat o]
HES SolA 7Y S8t RE7)AS #EmakeEat 2ol
AL AS St S FASAY A 24 Y
3)5l= Zo]th(Rozema et al. 1997; Bornman et al. 1997;
Jansen et al. 1998). L= UYF o= SAFSH HF-2-0] B 5
1L QO u(Berli et al. 2008; 2009; Ulm and Nagy 2005), %
A el AT o) gsit,
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T 2EUE S e A
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el @‘“Xﬂ% UR7HA 2 5 8k5E 5 2] (phenyl prOpanmd
FArstet, WA T W Wofuh-g(2
A, WA el Frojuts 5o thgdt o
E‘%

AHA o] HekE B alst

(Grenache’ %%‘)e Ao R SB AEGAS J15F B
Aol 4] AAAIE =45} % th(Perrone e
= i’-]] /\i =] E—] i]—‘;]—E]
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2o ABAL AU A ve SFhAte]
WE GAATY BEo| WO, ok ¥ SEAR
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dhato] Telsh §AA7E BABHEC W BES FE
gheha mashel et

AHI6)] 8 AYT 47 AEHLS

AE A0 eEH XZEFo| H|| FEAE

2 UM AL EEE, Al AR 34
FAo| A5 A AEd 2ol WAk TP
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(Cramer et al. 2007).

o T Hu

= S

= .

LU (‘Cabernet Sauvignon’)2] HAMAE EA 1], o
=

s

o4

T

HollMEhy 2 TAR A

HAHOR Fa7 B4 TEURLE chopal Hafo]

=50 Qlow, A Uncinula necator-2 7} +t, Plasmopara
viticola-‘e w9 wt, Elinoe ampelina-N+=5F-S W, Botrytis
cinerea- A o1 F), Al (Agrobacterium vitis-= 7] 25
), HFo] 2] 2 (grapevine leaf roll virus, grapevine fan leaf

virus, grapevine fleck virus) 52} thokat W 9 YA))o]
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EZEURE 7laste] HAA &4 % stcHPearson and
Goheen 1998). u]=r 52| Aol A= UHXEE(V. rotundifolia,
2x=40) 2 5-¥] 27t A A Run))E FH3HA 1+
g% muol o uRL T AFY B2 S48 Aw
&1 S (Bouquet 1986), o] o ofAJofF o= EE A7
A SHARRE AL SHAARA =S 24619 tHColeman
et al. 2009; Ramming et al. 2011; Riaz et al. 2011). EE=L}-5
7R o ek A mof&of| A 9 QTL 413} R-gene
analog 24 59 A7 = 43P I th(Moreira et al. 2011;
Welter et al. 2007).

Zr ed¥S A AAALR if St e dol=
B3km, el why W AgA o] Bt A o Eapet,
EEUR 3% AR 22 0)2E ER 4 54
o, FAFPAZ GHECL Hi1E o] Qlth(Bellin et
31 2008) FHE 2= FollA 2ol A2 ‘Regent’

Z 3} 7+ A9l ‘Trincadeira’ 52 AN S Z microarray,
real time PCR 7| & o] &3}o] Eo] S AAE TF35HS
Ch(Figueiredo et al. 2008). = =579 G4} Wd 2o
£ Hlasto], ‘Regent” FFof|A] gt ol thek AoH/dx o=l
H fFARE Ast+=d) subtilisin-like protease, phenylalanine
ammonia lyase, S-adenosylmethionine synthase, WD-repeat protein
like, and 2P T} 22 A=3 Wojof HHAHE FHAT

O_L.O

o AE T E3 o5 A4 A4 WAL A
S Ao W Aolet w EAstaleh Wu 5
(2010)& AstaA S k3t cDNAS A O 2 solexa F
NHLRANE o) goto] BEUR wgyo] 4E
(V. amurenesis) ‘Zuoshan-1” ZZ 0] HALAS HA5}
ATk 8.5M LN O] read S ThALO & 75HHu}7HE —Erds}ai
ot HeldS AR delA F 15249709 AR, d=

TFoll A= 1454971 9] [-AA7F e glen, 1 Fofl A
AUPETL su) ol 4] wraake] Aol & meith 1 Fol
A 127 SHAE real-time PCRES ©]-&3fo] Wd HA35L
of 2159 WdAtolE elsiglon, Fr HHE F£,
4, ofuliedl, Ao Befsls §HA S0l

T FU AEL Mol o2 A

o3t w22 v wst 4} T;]'H“Zé._ ]%(21 1%) SAAAAE
3(11.7%) Sof Tost= GFAAE T=35}9 tHAhn et al.
2014).

EEkR ol vpolel 4 wale] et AT HAE B
Lol QIA] grom upolz| A o] MY XA o gt F A}

AEF8HA &9 ot 5 u] g3t Espinoza 5(2007)
2 d}o] & X(grapevine reaf roll virus-3)o]| 7“ﬁ51,_ ‘Carménére’

9} ‘Cabernet-Sauvignon’ EF 9] L UFEE tj}oz A
A RS, o] HI SEE AT
e chbstgon F2 SutEHe, BuUE, &

o} WST BAY FAATo|v, ATt thae}
A fAATe) wEol % gtk fEE o

g op
Hm

& el 7lofd

EXtEX| e ® EXRE |1

RUIA = 2y

2o 2% QA =7} 1995L 14131 9} RFLP, RAPD
FAE ol &sto] HAFAE Ard FAE HEsH] ¢
3 wr=o0] o] e(Lodhi et al. 1995 1074522) 2170 A
gl o] Vitis Microsatellite Consortium (VMC)& FA18}o] 371
702} SSR mtAE WSFGAL, o] 5 15271€] SSR wpA 7}
A3t FF SAAAE7F % THRiaz et al. 2004).
o] &, VVI, VVMD, VVS, VH9} UDV & 27} 2 SSR 1}
seto] 7J9FE] Q) © w ‘Syrah’ x ‘Grenache’ %38} A3 A}
o2 31071¢] upAE o] &sto] 2L 197 GAAE Y
BH= #x9 $AXAE=7F R 5t Adam-Blondon et
al. 2004). AFLP u}#], BAC end sequence-7|%}t u}#], EST-
718k WA 9SSR whA 5 11347 mpAE o] 85t
‘Syrah’ x ‘Pinot Noir’, ‘Syrah’ x ‘Grenache’, ‘Cabernet Sauvignon’
x ‘Riesling’ 5 37 2T o2 HE G 2L BF &
T FAAAZTE Aol AREEIL QLo m(Vezzulli et
al. 2008), AAe] izl TEoIA ChpE EAE Egheh
SHARA =7 2 Qe 2| 2o whole genome
sequencing == GBS 7| &< o8&, SNPE o3 W=35}o]
IUE SARAEE ZA S ‘E]-(Hyma et al. 2015).

SHE 2H0E AYPEE Tr GHA AL 2o B
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ZAsk= A4 adE 2457 Hal ohFE Al
AgEa Qi el FAo] 4% 5 WA FF
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3} foreground selection, S-FEE0| A FAAE AHE
4 Q= genome-wide SNP u}# 52 ©]83t background
selection AJ2~®l 7jEF o 3L7} Z

A Foltt. & F71AHA]
= 24 d3)o tf3t AR = Vitis International Variety catalogue
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Doligez et al. 2002; Lahogue et al. 1998). SDI 32 x}9} A3k
% SCC8 (Lahogue et al. 1998), VMCTF2 (Cabezas et al. 2006),
SCF27 (Mejia et al. 2007) 2 SDI Sx QARZ A otg
WAGLIT®) AA2A Holo] ©2]3F P3 VvAGLI1 (Mejia
et al. 2011) S 47} 9] ub#] 7} ZjerE|9ich. P3_VVAGLIT u}
AE olgstl Ex e §3 2 4% 24T A3
‘Sultanina’ @} ‘Kishmish Chernyi’ &% 0 2 2 g &3t F
3 Z oA B EA Eo]xQl H‘:(196 bp)7t ZE

o1} ‘Concord’” ZF0] B&ll o} o]l “Concord Seedless’
TorRE fH 7 FFESolA+= P3_VVAGLII

o]& ol W=7} ZZ % z] okFtHHur et al. 2014). o] g
3t A1+E 3 ‘Sultanina’@} ‘Kishmish Chernyi’, 71811
‘Concord Seedless’7} A2 T2 7|22 B3 Fd A& o]
Hle 7HsAe AAISHTHHur et al. 2014).

EE0] 3)4) woli SHEAloh AR ol Tojshs
FARNEY AAME 2E3l= VvmybAl (V. vinifera mybAl)
9] promoter F-E0] Gret/o|2tal sl Ao JAA7F A E
o] promoter 23} ¢F5 3} F 7} e, §-A%49
AAP7E 2AE e 2N FEAoP Aask AR EA) gho}
HMEZ oA HEE 2 Ho|7} WA (Kobayashi et al.
2004). AEE= &3] ‘Chardonnay Blanc’T} o] ZZ0of A
gt AM3E T ‘Chardonnay Rose’ &57+9] @74 <€
B8 Z3, VvmybAl A A+2] promoter 5 of % 7
0]19] Gretlo] AFUEH, Vvmybdl AR FEA Q] wF

e 7HssHA ﬂoi’ﬁ A A 227 oA AY /] E oh(This

t al. 2007). 2= )M} A E Myba} Myb-like 54
Z}E 291 FAA Y] 200-kb Ao AAH FAAT
(haplotype)S ©]F 1l Qlo, o|& 35 VvmybAlZ} VvimybA2
TR o 2o frofdtrhal KAk ¢t Azuma
et al. 2011). ZF Myb 9 Ao A7 A= 1:]2}0 3t
4 Zejo|ME Agstol 13 FEol 4 2
AR mAYS AT A3 YA, Ha),
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Table 1 NGS data of Vitis in NCBI SRA DB

s g S48 2700 ARl oAz g
% 9t

W) RS ANE 9 g2 BE BAL AYIE
23t 99 & slyolr}. x J—}% o] A monoterpenmds
b AAEEA A mazeE B $a%

VvDXSQ} A= ulA 7} 7| E] 9 th(Emanuelli et al. 2014).
AT Q7492 ASAE oIl Fot A
3 peiE QTL 24j0] 2aEo] 22k 107, 3719 QTL
o] E?HE]‘}“‘/}(Chen et al. 2015). T3t ¥3-9] 273} =
AE F42L A w3 A" WIFLIA A7 &
A Eo] obakgt 38, HZHA WAlo] A AFE 710
Hursty) ojat AT S8 5 97 H Ik Crane et al
2012).

HIYSEIE ASRIA KBy 2R ERER Y

o= o= T T
s Qe E= EF) 95% o]4HS AA|sta Y-
SHZ(V. vinifera L) WA 9 Y3tAo] oFsluz 2=

2 ol AR b §ANUTY mE Ba A
A A dkE BARA A AT SayEe] g
th m Azt ol oby fAN o REE RE A2
W #3A 8- MRl Runl (Resistance to U. nectar 1)0] =
%l(Bouquet et al. 1986)%F o], A F7A] BF A= &
Aoz RE A 6719 7R A f4
A} Run2 (Riaz et al. 2011), Renl (Hoffmann et al. 2008),
Ren2 (Dalbo et al. 2001), Ren3 (Welter et al. 2007), Ren4 (Riaz
et al. 2011), Ren5 (Blanc et al. 2012)9} <135 B2} 2|7}
7HEFE]) At} Barba 5(2014)-2 GBS (genotyping-by-sequencing)
HHE ol &3 1Y SNP FHAA =5 A6t 27t

29o] 744 84 AQ Senl (Susceptibility to E. necator
)° HMA| 9o AA AT o] 2|8t V. vinifera®] T4
4 FAAER i3t HE = wef A AR Al negative

selectiono] &&= 4 Ut}

Vitis species Types of data Number

Whole Genome Sequencing 156

RNA-seq (Transcriptome) 520
Vitis vinifera . .

Other (Reduced representation genomic DNA) 11

ncRNA-Seq, miRNA-Seq 98
Vitis vinifera subsp. silvestris RNA-seq (Transcriptome) 8

Whole Genome Sequencing 3
Vitis sp. . .

Other (GBS, (Reduced representation genomic DNA) 5
Vitis thunbergii Whole Genome Sequencing 1
Vitis flexuosa Whole Genome Sequencing 1
Vitis labrusca Other (Reduced representation genomic DNA) 1
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Table 1 NGS data of Vitis in NCBI SRA DB (Continue)

Vitis species Types of data Number

Whole Genome Sequencing 3
Vitis amurensis RNA-seq (Transcriptome) 5

Other (Reduced representation genomic DNA) 1
Vitis coignetiae Whole Genome Sequencing 1

Whole Genome Sequencing 1
Vitis girdiana .

RNA-seq (Transcriptome) 2
Vitis aestivalis Whole Genome Sequencing 1
Vitis cinerea Whole Genome Sequencing 1
Vitis davidii Whole Genome Sequencing 1

Whole Genome Sequencing 1
Vitis palmata .

RNA-seq (Transcriptome) 2
Vitis pseudoreticulata RNA-seq (Transcriptome) 18
Vitis quinquangularis RNA-seq (Transcriptome) 8
Vitis riparia Whole Genome Sequencing 2

Whole Genome Sequencing 2
Vitis rotundifolia . .

Other (Reduced representation genomic DNA) 1
Vitis rupestris Whole Genome Sequencing 1
(Vitis vinifera x Vitis berlandieri) x Vitis berlandieri RNA-seq (Transcriptome) 52
Vitis hybrid cultivar Whole Genome Sequencing 8
Vitis labrusca x Vitis vinifera RNA-seq (Transcriptome) 9

o . ) Whole Genome Sequencing

Vitis riparia x Vitis rupestris .

RNA-seq (Transcriptome) 54

A Z}Q1 Rpvl (Resistance to P. vificola

Dol t AT ET mastUold ofd $AAAS
o] &3l AlZME %l TH(Merdinoglu et al. 2003). &R 7}HA] 117)

o wd A §AZ} HIE QI (Table 2), 0] %
¥ AR AR Runl 3 S 7HAA
1 15 ¢l th(Merdinoglu et al. 2003). =7]
/\j HA} Regl (Kuczmog et al. 2012)<}
et A st A x
A7} 7§ =¥HKim et al. 2008)12]01 WA &5 A Adag
= Eol7| fY =72 FEH vk
ot 25 e uwokﬂi =

3 4 AW e E QTL l";r*—i(Mandl et al 2006
3 Ag q]/\h,]- HHH QTL H4(Bert et al. 2013)0] 4=
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Table 2 Traits and alleles relevant to disease resistance

Trait/allele Symbol Associated marker Chr. Reference
Renl UDV-020 13 Hoffmann et al. (2008)
Ren?2 CS25 14 Dalbo et al. (2001)
Ren3 UDV-015b 15 Welter et al. (2007)
Erysiphe (Uncinula) Rend 18 Mahanil et al. (2010)
necator VMC72 18 Riaz et al. (2011)
Runl VMC413.1 12 Barker et al. (2005)
Run2.1 VMC72 18 Riaz et al. (2011)
Run2.2 VMC712 Riaz et al. (2011)
Plasmopara viticola Rpvi VMC72, VVIb32 12 Merdinoglu et al. (2003)
Rpv2 18 Wiedemann-Merdinoglu et al. (2006)
Rpv3 UDV-112 18 Welter et al. (2007)
UDV-305 Bianca Bellin et al. (2009)
Rpv4 VMC7h3 Welter et al. (2007)
Rpv5 VVIo52b Marguerit et al. (2009)
Rpv6 VMC8G9 12 Marguerit et al. (2009)
Rpv7 UDV-097 7 Bellin et al. (2009)
Rpv8 Chr14V015 14 Blasi et al. (2011)
Rpv9 CCoAOMT 7 Moreira et al. (2011)
Rpvil VVMD27 Fischer et al. (2004)
CSIE104J11F Bellin et al. (2009)
Rpvi3 VMCI1G3.2 12 Moreira et al. (2011)
A 7 AT Sk B3| o]Fod Fojth Lo AEY 20 AHith A nFAY HEof
UFAY B2E FAA LS 7IRtezet 8% 4 Sl A FF Ee WA F55 s A
uFA(SSR, SNP, InDel 5)& 83 LU= G2 d@ 2 2k Yo A wje Fa g Fpgolch QL uH
AZ=E dAdst, 58 FA4 A=E a3l Halls A% w55 ol AFFY M 245 Hest= bl
g, 2 I Sold A A dEEAT AR 7] BE =FE I g0 84HH ol A7ko] £8F=
s A4 5ol §old Aol EASFZEAHY FAE o] Ytk FE8FEE AL MEE FFY e o]
7bFed Aolth BT AT 2 Vs EYe S BASEES £ STEZEHAM AEHY &
Z oofgt A 7lse Wole A4 B 2 5% HsFaes SANE e WE 8% VlerE 9
aed A7l e 8 Aolth S vt AXY 229 fAA 52 TN AETEA
GHF(V. amurensis Rupr)& E3 559 HEZF AAst o] F{E FEFAAE dFez d=2d 5 3, 7s
e, ek, Wi, A disd 5 =9 84 & B4sted 2 =& 72 vk 2R i {4,
of gt 2540l wot T M2 £F 242 1 58 AAA, SAFAA, FAAC A FAA E=, 24
ol FZrEal Qlck HE ml A SFAAE Fe v A S Ao A A, et AEH A9
2 FAA H A A4 2 2 F5 FEE e et AR 712 sk S8 9GAE AlEstal
2 B4R A7 Aol 3 fAA4 dFARE xR S50 f85HA E8E Aot
SN E T SFZ2IO0 &S 5 9lS Jer
7] e gtk
Ak AL
H e EEE SEAEY A el 2 121 ARl (A

EEE A AAYOR P ol AuEE B 48 F

o stz Al Aol A B Wal ol 714 s el

: PJ00821302)2] 2| Yol o3 o]FojA A,
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