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Abstract: Four genes designated VpR8H-BH2, VpR8H-GX1, VoR8H-PN and VuR8H-MP were cloned
and sequenced by using homology-based cloning method from Chinese wild grapevine Vitis pseudoreticula-
ta accession Baihe-35-2, accession Guangxi-1, and Vitis vinifera cv. Pinot Noir, and Vitis vini fera cv.
May Purple, respectively. Amino acid sequences alignment and phylogenesis results showed that four
genes were Arabidopsis broad-spectrum disease resistance gene RPWS8. 2 homologous genes. The full-
length ORF of VpR8H-BH2, VpR8H-GX 1, VoR8H-PN and VoR8H-MP were 2 457 bp, 2 445 bp, 2 445
bp and 2 448 bp, respectively, and encoded polypeptides of 819, 815, 815 and 816 amino acids, respective-
ly. Semi-quantitative RT-PCR results indicated that four genes were expressed in all of the grapevine tis-
sue types, including root, stem, mature leaves, young leaves and tendrils, but the expressions were differ-
ent. The VpR8H-BH 2 expression level of accession Baihe35-2 and the VvR8 H-MP expression level of Vi-
tis vinifera cv. May Purple were the most in mature leaves, but the expression level of young leaves of ac-
cession Guangxi-1 and Vitis vini fera cv. Pinot Noir were higher than other tissues.
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L1.1 M4 B EEREEDURK R -1
(Vitis pseudoreticulata accession Guangxi-1) J&JK
¥k % W 35-2 (Vitis pseudoreticulata accession
Baihe 35-2) . KR % % & 7 2B Lo ik (Vitis wvinifera
cv. Pinot Noir) ., fi. A %48 (Vitis wvini fera cv. May
Purple) i F 24 B0 H PG Jb A AR ARF 5 2 bl 2527 B )
2] T 5T 5% I

L1.2 XA 519 WAL A/l G, 5 i sk
&M H Fermentas, LA Taq fif. pMDI19-T # {4 .
T4 DNA % $:83k [ Takara 2> ] . J5OR 22 B B[]
WO ) & A T R AR A A A BR 2 W] DU Y H A R
Pl 52 1

1.2 A&

1.2.1 % RNA#IE cDNA % — 4846 m S
KA A AR R SDS/ i ik 45 U A IE AL RNA,
& RNA falifb 2 08 E o 1 5 kb 47 . 20 50 A B
W BRE I PR UK R 58 A0 43 516 D B TS g BT Ak
B, # M8 RevertAid™ H Minus First Strand ¢DNA
Synthesis Kit 287 & 15 B #E 17 S % 5

1.2.2 RA®AR cDNA &%k % W Gen-
Bank | % 35 XM _003635324. 1 A 41,
Vector NTT 8. 0 B354, 43 BN Bk 4 Fh
M ¢cDNA ff PCR 3% H 9L A,

WS4 R82H-F. 5" AAGCCAATTCAAG-
TTGATAATTTC 3', Fi#5#: R82H-R: 5" A-
AGCCAATTCAAGTTGATAATTTC 3', LA Taq
fiff (Takara) 47 PCR §" 34, ;e WK & 4 .10 X PCR
Buffer 5 pL.dNTP 5 pL,#i#k 1.5 puL, 51 ¥4 2
pL, Taq i 0.5 pL, /K% 5F 2 50 pl. PCR §4¢
%R s 94°CHIASPE 3 min, 94°CAFME 30 s, 54°CiH
k45 s, 72°C £ 3 min, 30 PMEFH, 72°C 5 min,
10°C R AE. PCR P=¥ITE 120 0 B s b B e v 147
PRSI, FH B0 IR BE R i DNA [0 Y3 ) & (R AR A
aD B E 451 . R W 7 I R s b A
pMD19-T,4°C 3 % % 2, Bk Ak H S A
Topl0 4fi s . 7E Amp P # I 34T ¥ 1 5E 5 8
P T B o N s R Dy PH P A B AR % AR R
PRI 0y 45 SR R HT Veetor NTT 84 #E & 2 KL iR
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B 5 A% R S H: G ) 1 8 11 B 199 2 A B 3 Ak P
FIFH ExPASy T HAJH Y ProtParam 2 ¥ #1745
#r ;18 H ProtScale 7R 4k T H 1 R82H & 1 B9 %7K
PE R R KPR s R82H 25 11 (1 %5 B 45 #9 l f TMpred
TELk T. B 347 23 #715 R F SignalP 4. 1 Server 43 #f7
R82H A JCfF % K R82H A 4 i 1y 25 111 —
g 4E ki SOPMA 782k T H it 17 Fiim .

1.2.4 BeRRARSEFHEELSH R SDS/
Py vk B A iR 4 A [R) 41 LR (AR 25 it L&)y
MBI B RNALK I RNA 885,011 pg &
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RNA 4 8 52 5% 8 cDNAL cDNA i 4 1 i B8
RevertAid™ H Minus First Strand ¢cDNA Synthe-
sis Kit (Ui B B i 17 8 4F . R4 VpRS2ZH KA 1Y
cDNA JF# 451 % i1 2 & 51 9. 1 iiF QR8H-F1.5'
CAGACTCAATGGGAAGCCTCCAC3" ; F i
QR82H-R1: 5 'GGGCAGTCTCTTCATCGCA 3',
DI 45 18s rRNA fEF N & B W, H 51 ¥ h.
18srRNA-F: 5" GTAACGGGTGACGGAGAATT-
AG3'; 18stTRNA-R: 5 CCGTGTCAGGATTGGG-
TAAT3', PCR %K :94°CHAS M 3 min, 94°C A8
P 30 5.54°C iR k& 30 s,72°C ZEfH 30 s.28 MG,
72°C JEAH 5 min, 10°CEfE, & & RT-PCR #%
1t 3 Yo s T A KK, PCR P2 28 1. 2 % B b ik
JI R DK R DN o W 5% 3% L DR AE 4 ] A S R 4 2L A
) IR KV 22 55
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HA % 4 P A R RNAL R 5k cDNA, 43
HLL cDNA HH A, AR GenBank &35 4
XM_003635324. 1 & P51 &R 7519, 43 5
B IR 4 FpAg & R cDNA T s 0 IF T g 4
fREL RPWS. 2 iy [a] LA,

M 1

3000 bp—p|
2000 bp—p|

3000 bp—p
2000 bp—p

3000 bp—p
2000 bp—p

M 2
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FEAHGE , Forb, () 35-2 ) V-1 R HE AT LA YT
BB K ORF K BE 4y 9k 2 4572 445.2 445 bp
F1 2 448 bp, 45 4% 819,815,815 F1 816 />4 it
M2 . DX s E U 4 b v B B4 T RPWS. 2 i
PRL A ] 5 5 BT R A3 il i 44 O VpR8H-BH 2,
VpRS8H-GX1.VoRSH-PN Hl VoR8H-MP , ¥ix 4
A3 % 5% GenBank, % 58 5 4> 81 b KJ539198,
KJ539199,.KJ539200 F1 KJ539201,

22 BWERMNEBSEHWSH

M 1l LLFE &, 0 A9 % 4 VpR8H-BH2,
VpR8H-GX1, VvRSH-PN #I VvRSH-MP % |7 H
T4 92, 86,92, 60,92, 61 kD i 92. 37
kD,4 Ff 8 (85 K E (GRAVY) ¥ 7E —0. 145 ~
—0. 195 Z [A] . B AT S K e H . 4 Rl Fi
2 B B R S SR R AR S A (R AR A =R
JE 2 T IE o R IR R AR B OFf &R & ) L BB 45
HL 43 9k 6. 08.5. 74.5. 70 F1 5. 83, B fm s Pk, 4
Fofr P00 2 1 AN R 5 B sk 40, 350 B a1 R R Ak
FTRELL A A 2 R RE I R S5 .

M 3 M 4

3000 bp—p
2000 bp—p

M: Trans2K Plus DNA Marker; 1[4 35-2 %45 R82H L PCR §" 84 7=4y;2. ) Fi-1 #i%45 R82H L PCR ¥/~ 4y . 3. B ik # %4 RS2H

FEH PCR PR P=4y 4. T %745 R82H S PCR ¥ 1 7= .

Bl 1 47%%E% R82H EH PCR ¥ 1%
Fig. 1 PCR amplified fragments of R82H in Vitis
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Table 1  The protein physicochemical parameters of R82H

E4Eln VpR8H- VpR8H- VvR8H- VvR8H-
AL S BH2 GX1 PN MP
SRR AR L AR 819 815 815 816
XS4y fE /KD 92. 86 92. 60 92.61 92. 37
BLN R I 6.08 5. 74 5.70 5.83
1 H B2 TR ik Ak 112 110 111 111
E HL S TR 7k Ak 104 97 98 100
BB K —0.183 —0.174 —0.191  —0.145
ARERE 48.78 44,76 45.8 47.82

BT HES A LR P 51 (8 3~ 181 6) , FIl ] NC-

BI CDD %48 E ot ik 4 AWM EA Y SA
RPWS I NB-ARC %5 # 5, i T N 3% (& 2),
VpR8H-BH2 fl VVRSH-MP it & A LRR %5 #4 55 ,
i F C i, VpRSH-PN fj RPWS 45 ¥ 3 A 45 17
FN5E 192 DMEIERR  Fifh 175 A2 K2R ; NB-ARC 45
PSS 249 2155 466 S KE/R , RS 217 2 5
g . HoAth 3 Fh# 45 1000 & B RPW8 . NB-ARC %5
55 VpRSH-PN K /N B, ik 28 45 5L 35 B 3R A1
TR A B 2 & RPWS. 2 iR PR LN

FIH A SOMPA 2087 1 i 45 R82H A
TN R EH], VVRSH-PN & & 50.43%
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) o BB E 15, 3800 1 B-HT & . 27. A7V I T ML 5 2) .4 P RS2H 25 1 2 o7 7 4 M 5T A1 48 il 4% 1Y
i, VpR8SH-BH2. VpR8H-GX1 f1 VvRSH-MP (¥ Al fig Pk B ok, Ho VpRSH-GX1. VvRSH-PN #i
TR S I R T . I HE T oo 2IE FN VvR8H-MP 5 {7 75 40 B J5 19 7T AE M &% . ¥ K
FL) 2 249 RS2H 25 1 2/ — sttt 52. 2% s RO A% (R A5 T 25 5%, VVRSH-PN #I
JoRI G EcE TRAEA D VVvR8H-MP 5 v 76 40 il 4% () 7] e 35k 39. 1%,

FIFH PSORT [l Prediction # {4, 43 B4 4 7 M VpRSH-BH2 #1 VpR8H-GX1 & o 7F 28 M 2% 1
%) R82H 25 [ AT W 40 M 22 A7 Tl I, 45 2R 3R W) (% AIREMERI 34,804,

1 1255 250 375 500 625 750 819
i 1 1 1 1 1 1 1
VPRSH-BHZ ATP binding site
Halher AmotifHalher B motif
RPWS (_AAA superfanily ]
NB-ARC LRR 8
1 125 250 375 500 625 750 815
VpRSH-GX 1 L 1 1 1 1 1 1 |
RPWS
1 375 500 625 750 815
VvRSH-PN ! : ! ) ) |
RPWS
NB-ARC
1 125 250 375 500 625 750 817
VvRSH-MP ! 1 1 1 1 1 1 |
ATP binding site
Halher Amotifalher B motif
RPWS AAA superfani
NB-ARC LRR 8

2 HERQL2HERSEBRF FIRTFEHIE

Fig. 2 Conserved domains of R§2H amino acids sequence in Vitis

1 ATGTCTGCGGAGCTTIGTTGGAGGGTCTGCTTTIGCGAGCAGGATTTGCGAACGTTGATCACGGCGGTTICTAGATGCACGGAAGAAGATAACTCAGTTCGACTCCAGC
M 5 A E L ¥ G &6 8 AL G A G F GG E L I T A V L D A R K K I T g@ F D S5 E 35
106 CTCAAAAMACTCCAACACACACTCAATTCCATAACTCCAACTATCCTACAGC TCALAAACTTCATGCACCAGTCCAATCATCCAACCCTCCAATTCGCACAACGTTA
L £E K L E E R L N G I TP S5 I ¥ E ¥ K E F K D @ 5 N HUPR V¥V EL E K L TO
211 ATCCAMATCTTAAAAGATGGGGAGAAGTTAATCCACAACTCGCTCCGAGGTCTCTAGTTGCGACTACTTCAATAATTGGAGGTACGCCAATAALATTAAGGACTTG
I @ I . ¥ p &6 E X L I HKC S E V¥V 8§ 5 CD Y F N NWRTY ADNIETIEKTDL 105
316 GATGGCTCAATTGAAAAATTTTTTCAGGTGGAAATGCAAGTCATACAACTTTGCGAGCACCACGGTCCTGCCCAAATCAAATAGATTGAGTTTGAGTAACAGAGGG
D 6 S I E E F F @@ ¥V ENMN @ ¥V I @ L W S T T WV L P E S N RIL S L 5 N R G 140
421 GTTTCCCATAACTATCAALGTTTCCCTTCCTCTGAGGCTACTCATCCGCCGCCTTTITATGCGTECCACTAGATCTCCCTCTCAAACGAATTCAACACGCGCCTCTTT
¥ 58 D N Y E 5 L &6 5 ¢ E A T D PP & F W ¥ G L D V¥V P L E FEFE L E K EL F 175
526 ACGGATGGGGAATCAAGGATTGCTGGTGTCCGCTCCTCGAGGATGCTGGGAALAACCACTTTCGCTAAAAGGCTTTGTCACGACCAACAAGCTCAAGGAATATTTTACG
T D G E 8§ R I ¥V ¥ 5 A P G G C 6 KT TUL A& KU RULUGCHDUGEOQV EE ¥ F T 210
B3l GACATTTGCTATGTCACGGTGTCAAAAACATGCGACCTAATTGGCATCATCAACAAACTATTTTCGCATAATCCTGAACCAGTCGCAGGGGTTTCAAAGTGAGGAA
D r ¢ Yy ¥ T ¥ 8 K T DL I G I I K KE L F W HNAZEIR V¥V @ G F @ S E E 245
T36 GATCCACTCAACCAATTCCAACTAATCCTCAACACGAAACTACAATCTGCTCGTATACTCTTCETCCTAGATCACCTTTCCTCTECCCTCCALAATCTCTCCCACAC
D &4 VN @ L E L XKL KEKREXK ¥V E S GG R I L L ¥V L DDV W S GG 8 EKE 8§ V P D 280
841 AAGTTTAAGTTCCAAATATCGAAATTCAAGGTTCTGGTTACATCTAGAAATGAATTTCCAGGATTTCGTTCTACATATAACTTCAAATTCTTGAGTCAAGAAGAT
EF K F @ I 8 KF K ¥ L ¥V TGS RWNETFUP G F & S T Y NI LIEKTLTL S EE D 315
946 GCCAAGACTCTTTTTTIGTCACTCAGCAATCCCTGAGCGATGCGAGCCGTTCTTCCATGCCCAGTGAACAACTTCTGAATGCGATAGCTGAGGCGCTGCAAGGGATTT
A4 K T L F C H S5 A& I P E DG 5 R S s M P 5 E EL ¥V N G I ¥ R RC K G F 350
1051 CCACTGCCCCTGGAACTCCTTCGCAGATCCCTCCATCAGCAGCCTCTAGAGATCTCCAGAACCACACTCATCAAATTATCTCALACGCTCAATCCATTCTCALTTCT
F L AL E ¥ V¥V 6 R L HEQ@FP ¥ E I WRSTULMNZ EKTULSEGE S I V N § 38
1156 GAAGATGAACTGCGTAATTCTCTTCAAAGTAGCTTAGATGCCCTTCGATGACAAGGATATTATCCTGAAGGAGTGCTTTATGGACTTGGGTCCATTTCCTGAAGAC
E D E L R NCL @ S &8 L D AL DD X DI " L K ECF NN DIL G P F P E D 420
1261 CalAAAATCCCTGCCAC TGO TCTTATAGATATCTCGCCCCAAT TG ACAAACTACATAAACCCCCCATTTATGCCATTTCCAACCTTCACALACTCTGCTCTCCG
Q@ E I P A& T A& L I D M W & E L HE L D XK G G I ¥ A I 5 N L HE L €© 5 R 455
13668 AATCTGCTTAATCTTGTGGTCACAAGGTCCTCCAGGAATCGATGCAAATGAGATTGATTGGTGCTACAACGAGGCCTTTGTCATGCAGCATGATCTTCTCAGGGAT
N L L WL ¥ ¥ TREE S RMNDADNUETITDMWCTY NZESATF V XTI @ HDILULR D 4390
1471 CTAGCCATTTATCAGAGCGAACAGCGAGCCCATAGAALAGACGAALAGACTAATCGTGGACTTCACACGGAAAGAGACTCCCCGAGTGGTCGACTAAAGAGAAGCAN
A I ¥ @ 8 E @ E P I E E R E R L I ¥ DL T G E R L P E W W T K E EKE @ 525
1576 COCCCATCAAGCTGCTCGTCTTCTC TCCATCTCCACACGATAT TCTCTAGATCAAATGTTCTCCTCAACCTGGTCTAGCATCCAACTTCCTGAAGCTCACGCTCTA
P R 8 &8 & R L ¥ §8 I 8 T GG Y 8 ¥ D E XN F 5 8 5 W C 5 M @ L F E & E A& L 560
1681 ATACTGAACTTTAATCAGACAGALAAGAAATACGAATTGCCAGAGTTCATGAAGCAALTGCATGAACTGALAGGTTCTAGTAGTAACALATTATGGTTTCTGCACT
I L NF N@ T EIZ K K TYEILU®PEV FMNIEK™MNDELIE KV L ¥V VTN Y G F C T bBgs
1786 GUTGAATTGACTAATTTTTCAGTACTIGGTTCCTTATCCAATCTAAAGACAATCAGGTTAGACGAAACTTTCAATTCCAACACTATGCAAAACCAGTATAGAATTG
4 E L T N F s ¥ L 6 §S L § W L E R I R L E EKE ¥ 5 I P T L C KE T S5 I E L 630
1891 AACAATCTACAGAAGCCTATCCTTAGTTATGTCTCATAAGATTGETCTCGCTTTTGCAACTACTACCATCCACGATTCCACGAAATCTTACCCAACCTTAGGCGALATC
E N L E KL 8 L ¥V M CHUEKETIGUL A F A& S5 5 T I @ I P EMNXTLP NTILEREE I 685
1998 AACATTGATTAC TG TAATGACTTGG TEGAATTACCAGAAGGGTTTTGTGATTTAATCCAACTCGAATAAGCTGACCATCAGCAACTGCCATAAGTTGTCTTCACTG
N I p Y ¢ ¥ DLV ELUPEGVF DU LTIOQ@ULWNIETLSGESTI S NCHETL S 5 L 700
2101 COGGAAGGAATAGGGAAGCTTACAAATCTGCAAGTCGCTAAGGGTTAGTTCCTGTACATTGETCTCAAAATTGCCGCACTCAATCGGAACCCTCCACAAGTTGAGG
P E 6 I G E L T N L E ¥ L R ¥ 58 §8 ¢ T L ¥ §8 EL F D S5 M G 5 L H K L R T35
2208 GTTCTTGATATAACTGGTTGTTTACTAATAAGCGAAALATGCCGAAACAAATAGGCAAGTTGCGCAGTCTAAGAGAGTTCCACATCGAGAAGGTGCCAGTGTTTGTGC
¥ L b I T ¢ CL LI REMN®ZPE @IS KL RSILRETETFHNITRRTCAaGQ@TECTL € T70
2311 CGAGCTGCCATCATCAGTGACGGATCTCGTGCATTTGAAGAGGGTAATCTCCGATGAAGAGACTGCCCAGCTGTCGGAATGTTTTACGCACTTGCTCCCTGATCTC
E L P & &8 ¥ T DL ¥ DL ER V¥ I C DEZET A Q@ L W ECF T HIULL P D L 205
2416 ACTCTATTAGTCCCTCAACAAATTATCAACTTCAATTGCCTTTAL
T L L ¥ P E E I I N L N W L * 220

B3 VpRSHBH2EREAZEFBREHEESHIEBRF ("« "KRLLTF)
Fig. 3 Nucleotide and deduced acids sequence of VpR8H-BH 2
23 BHHWEBR#HUXZRZERREMESH VpR8H-BH2 il VvR8H-MP 5 1 il J¥ %] i 7] U5 14
W 4 P4 R82H 2 IE R )T 51 4T R L X 4 A3 98.9% .96, 5% Fl 96. 5% (& 8), #kE— 4y
Br. 45 R E W, VVRSH-PN 55 il /Y K i 5 %5 = % Mrg B, Honi 180 N IR T 9 2 5 & FRIA A
50 14 & 18 51 (XP_003635372. 1) [A) W14 e 5 . h FEFR Y5 L Al B 25 52 0T £ 1 B 7E RPW8 45 #4) 3k fr
99. 6%, & W] H 3% 4 3¢ R & i#r; VpRSH-GX1, TENLE 5 AR AT AR L R AL .
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841

946
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1156
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1366

1471

1876

1681

1786

1891

1996

2101

2206

2311

2416

ATGGCTTTGGAGCTIGTIGGAGGGGCTGCGTTGGGAGCAGTG T TTGAGAAGTIGTICGCGGCGGTTGAAGATGCAAGGACTAAGGCAACCAAGTTCGACTCCAGC
M A L E L ¥V 6 G A A L G A V F EEKLF A A YV ED ARTEATEKF D S5 S
CTCAAAAAACTCGAAGAGACACTCAAATCCATAAATCCAAGTATCCTAGAGATGAAAAGGATGAACGACCAGTIGGATCGTTCAAAGGAGGAAATGGAGAAGTTG
L K E L EE TL K s I NP s I L E MM ERMND®QILUDR S EEEME KL
ATCCAAATCTTAAAAGATGGGGAGAAGCTAATCCACAAGTGCTCCAAGGTCTICTIGTTGCAACTACTTCAAGAAGTGGAGGTACGCCAATGAAATCGAGGCCTTG
I @ T . Kb G E EKELTIHI KU CSIZ KV S CCNYFIZEKIZ KWIRY A NIETE AL
GAGGACTCTCTTCTTAAAA T T T T TCAGGTGGAAT TGCAAGCOCAACTCAG TAGGAACAACATGCAGAT TOGGG TOC TGO TCAAATCAAATAGAT TCAGT TGGAGT
E D s L L K I F @ VEL Q A L 5 R NNMJOGQTITR YV L L E S NRTF 5 W 5
AACAAAGGGGTTTCCGTTAAATATGAAAGTTTGGGT TCC TG TGAGGCTACTGATCCGCCGGCT T TTATGG TGGGACTAGATGTGCCTCTCAAAGAATTGAAGAGG
N K 6 v 38 Vv K ¥ E 5 L 6 s €CE A TDUPUPAFMY 6L DV P L KETUL K R
TGGCTGTTTACGGATGGGGAATCAAGGATTGTGGTGTCGGCTCCTGGAGGATGTGGGAAAACCACTTTGGCTAAAAGGCT T TGTCACGACCAACAAGTCAAGGAA
¥ L F T Dp 6 E S RI V V S A PG G C G KETTLAIE KT ERTLCHDOGOQGQ V KE
TATTTTCAGCACATTTTCTATGTCACGGTGTCAAAAACATTCAACCTAATTGGCATCATCAAGAAACTATTTTGGCATAGTGATGAACAAGTGCCGGGGTTTCAA
Yy F § H I F ¥ ¥ T Vv s E T F NL I 6 I I K KL F W H S D E © V P G F Q
AATGAGGAAGATGCAGTCAACCAATTGGAACTAATGCTGAAGAGGAAAGTAGAATCTGGTCGTATACTG T TGGTCCTAGATGACGT T TGGTCTGGGTCGGAATCT
N E E D A ¥V N Q L E L ML K RIEK V¥ E S ¢ RILUL YV L DD V¥ W S G S E S
TTCCTAACCAAGTTTAACT TCCAAATATCGGGATGCAAGG T TCTGATTACATCTAGAAATGAATTTCCAAAATTTGGTTCTACATATAACTTGAAATTGTTGAGT
F L T K F N F Q I s 6 ¢ K ¥ L I T s RNUEVFUPI KT F GG S T ¥ NULEKLL 8
GAAGAAGATGCCAAGACTCTTTTCOCGTCATTCAGCAATCCCTGAGGATGGGAGTGG T TCT TCCATGCCOGGTGAAGACCT TG TGAATACGATAGTGAGGCGCTGC
E E D A K T L F R H S A T P E D GG 8 G 858 858 M P G E D L ¥V N T I VvV R R C
AAGGGATTTCCACTGGUCCTGGAAGTGG TTGGCAGATCGCTCCATGGGCAGCCTGTAGAGATCTGGAGAAGCACACTGATGAAATTATCTGAAGGTGAATCCATT
K 6 F P L A L E ¥ ¥V GR 8 L HG @ P VvV E I WR S T L M KL S E G E S T
GTCAATTCTGAAGATGAACTGCGTAATTGTCTTCAGAGTAGCT TAGATGCCCT TGATGACAAGGATATTATGCTGAAGGAGTGTTTTATGGACTTGGGCTCATTT
v N 8 E D E L R N C L Q@ 8 8 L DD a L DD KD I M L K E CVF M DL G S F
CCTGAAGACCAAAAAATCCCTGCCACTGCTCTTATAGATATGTGGGCGGAATTGCACAAACTAGATAAAGACGGCATTTATGCCATTTCCAACCTTCAGAAACTC
P E D Q K I P A T A L I D M W A E L H KL D K D G I ¥ A I S N L Q K L
TGCTCTCGGAATCTGCTTAATCTTGTGG TCACAAGGAATGATGCAAATGAGATTGATTGG TGCTACAATGATGCCT T TGTCATGCAGCATGATCTTCTCAGGGAT
C S R N L L N L ¥ v T R N D A N E I D W C Y N D A F ¥V M Q H DL L R D
CTAGCCATTTATCAGAGCAACCAGGAGCCCATAGAAAAGAGGAAAAGACTAATCGTGGACTTGACAGGAAACAGACTCCCCGAGTGGTGGACTAAAGAAAATCAG
L A I ¥ Q 8 N @ E P I E K E K R L I v P L T GG N E L F E W W T K E N Q
CCCCAATTAAGTGCTCGTCTTGTGTCCATCTCCACAGATGAAATGTTCTCCTCAAGCTGG TGCAACATGCAACTTCCTGAAGCTGAGGCTCTAATACTGAACTTC
FP @ L 8 A R L v 58 T 58 T D E M F 8 8 8 W C N M Q@ L F E a4 E A L I L N F
AATCAGACAGAAAATAAATACGAATTGCCAGAGTTCATGAAGCAAATGGATAAACTGAAGGTTCTAGTAGTAACAAATTATGGTTTCTGTGCTGCTGAATTGACT
N @ T E N K ¥ E L P E F M K Q M D K L K V L v ¥V T N ¥ GG F € A A E L T
AATTTTTCAGTTCTCAGTTCCTTATCCAATCTAAAGAGAATCAGGTTAGAGCAAGTTTCAATTCCAACACTATGCAACACGAGTATGGAATTGAAGAATCTGGAA
N F 8 ¥ L 8 8 L 8 N L K R I R L E @ v 858 T P T L € N T 8 M E L K N L E
AAGCTATCCTTAGTCATGTGTCATAAGATTGGTCAGGCT T T TGCAAGTAGTACCATCCAGATCCCAGAAATGTTACCAAACCTTAGGGAAATCAACATTGATTAC
K L 8 L v M ¢ H K I 66 Q@ A F A 8§ 8 T I Q I FP E M L F N L R E I N I D ¥
TGTAATGACTTGGTGGAATTACCAGAAGGGTTT TG TGACT TAGTCCAGCTGAATAAGCTGAGCATCAGCAACTGCCATAAGCTGTCTGCACTGCCGGAAGGGATA
¢ N DL V EL P ECGF CDUL V¥V Q L N KL S I S N CHIEKILS ALPE G I
GGGAAGCTTGCAAATCTGGAAGTGCTAAGGG TTAGTGCCTGTACATTGGTGTCAAAAT TGCCAGACTCAATGGGAAGCCTCCACAAGTTGAGCGTTCTTGATATA
¢ KE L A NL EV LRV 5 A CTULV S EL PUD S M G S L HEKUL S V L D I
ACTGGTTGTTTACGAATAAGGAAAATGCOGAAACAAATAGGGGAGTTGCGTGGTCTAAGAGAGC TCCACATGAGAAGGTCCCCAGGTTTGCGCGAGCTGCCACCA
T 6 ¢ L R I R K MUP K Q I ¢6 E L RGLRETULUHMY¥UZERTZRTCUPGULURETLUPP
TCAGTGACGCTTCTCOTGGAT TTGGAGAGGG TAATCTGCGATGAAGAGACTGCCCAGC TG TGGGAATGT TATACGCACTTGCTCCCCAATCTCACCCTATCAGTG
s v T L L v p L ER YV I CDEETAUGQLWWECY¥ THULILUPNILTIUL S ¥
CCTGAAGAAATTATCAACTTGAATTGGCTTTAA

P E E I I N L N W L =

4 VpRSHGX1 ERZEREEESHEEBRFT(“x"RERLLTF)
Fig. 4 Nucleotide and deduced acids sequence of VpR8H-GX 1

1 ATGGCTTTGGAGCTTCTTGGAGGGGCTGCTTTGGCAGCAGGATTTCGCAAGTTCATCACGGCGGTTCTAGATGCACGGAAGAAGATAACTCAGTTCGACTCCAGC
M A L E L ¥V G G A A L G A G F G E L I T A ¥V L D A R EKE XK I T @ F D 5 S
106 CTCAAAAAACTCGAAGAGAGACTCAATTCCATAACTCCAAGTATCGTAGAGGTGAAALMAGTTCATGCGACCAGTCGAATCATCCAACGGTGGAATTGGAGAAGTTA
L XK K L EERLWNSTITU®PSTI V¥V EVYV¥ K EKF XD S NHZP RV ETILTEZEK L
211 ATCCAAATCTTAAAAGATGGGGAGAAGCTAATCCACAAGTCGCTCCGAGGTCTCTAGTTGCGACTACTTCAATAATTGCGAGGTACCCCAATAAAATTAAGGCCTTG
I1 @« I L ED G E KU LI HE KU CSEV S s CDYFNDNWERYANIETIIZE K AL
316 CGATGGCTCAATTGAAAAATTTTTTCAGGTGGAAATCUAAGTCATACAACTTTGGAGCACCACGGTCCTGCCCAAATCAMATAGATTGAGTTTCAGTAACAGAGGG
D ¢ s 1 E EF F @ ¥V E M @ V I @ L W s T T ¥ L P E S N RUL S L 8 N R G
421 GTTTCCGATAACTATGALAGTTTGGGTTCCTGTGAGGCTACTGATCCGCCGECTTTTATGGTGEGACTAGATGTCCCTCTCAAACALTTGAAGAGGCGGCTGTTT
¥ 8 DN Y E S L G S C E A TDUPP A F MW Vv ¢ L DV P L EETLIEIRTERETL F
526 ACGGATGGGGAATCAAGGATTGTGGTGTCGGCTCCTGGAGCGATCTGECAAAACCACTTTGGCTAAAAGGCTTTGTCACGACCAACAAGTCAACCGAATATTTTACG
T b ¢ E S R I V¥V s AP G G C G KTTULAIZ K®RILTCHD QRQQVEXEKEYVFT
631 CGACATTTGCTATGTCACGGTGTCAAAAACATGCCACCTAATTCCCATCATCAAGAAACTATTTTGGCATAATGCTCAACCAGCTCCAGGGGTTTCAAAGTGAGGAA

b I ¢ ¥ ¥ T V¥ s KTCCDULTIGI I K KU LV FWHUNAEIRUVEE@SG F @ 5 E E

T36 GATGCAGTCAACCAATTGGAACTAATGCTGAAGAGGAAACTAGAATCTGGTCGTATACTGTIGGTCCTAGATGACCTTTGGTCTCGGTCGAAATCTGTCCCAGAC

D &4 ¥ W @ L E L ML E R K ¥ E S G R I L L ¥V L D DWVW®W 8 G 858 K S V FP D

841 AAGTTTAAGTTCCAAATATCGAALTTCAAGETTCTGGTTACATCTAGALATCALMTTTCCAGGATTTGCTTCTACATATAACTTCAALTTGTTCAGTGAAGAAGAT

E F E F @ I 8 K F K ¥V L ¥V T 8 R N EF P 66 F 6 5 T ¥ N L K L L 8 E E D

946 CCCAAGACTCTTTTTTGTCACTCAGCAATCCCTGAGGATCGCGCAGCCGTTCTTCCATGCCCAGTGAAGAACTTGTCGAATACGATAGCTCGAGGCGCTGCAAGGGATTT

A K T LPF CHS AIPEDSG SRS S 3S NP S EELV NTTIVRIRTCIEKGTF

1051 CCACTGGUCCTGGAAGTGGTTGGUAGATCCCTCCATGAGCAGCCTGTAGAGATCTCGAGAAGCACACTCATGAAATTATCTGAAGGTGAATCCATTGTCAATTCT

P L AL E V¥V ¥ 6 R S L HEWO®QQ@UPUV EIWRSTILMXIE KIULSESGE S I V N S

1156 CAAGATCAAC TGO TALATTCTCTTCAAAGTAGCTTAGATGCCCCTTCATGACAAGCATATTATCCTCAACCACTCTTTTATGGACTIGGGCTCATTTCCTCAAGAC

E D E L RNCUL @ 35 8 L D A L DDEKDTIMNTTLEKEECF N DL G S F P E D

1261 CaAdadaATCCCTGCCACTGCTCTTATAGATATGTGGGCGCAATTGCACALACTAGATAALAGGCGCCATTTATGCCATTTCCAACCTTCAGAALCTCTGCTCTCGG

K I P A T A& L I D MW W A E L HEKE L DEKE G G I ¥ A I 5 N L @ E L €© 5 R

1366 AATCTGCTTAATCTTGTGCTCACAAGCAATGATGCAAATGAGATTGATTGCTGCTACAACCGATGCCTTTGTCATGCAGCATGATCTTCTCAGGGATCTAGCCATT

N L L N L ¥ ¥ TR NUDADNUETIUDW®WCTYNDATFV M @ HDULTULIZRUDTIL A& I

1471 TATCAGAGCGAACAGGAGCCCATAGAAAAGAGGAAAAGACTAATCGTGGACTTGACAGGAAACAGACTCCCCGAGTCGTGGACTAAAGAGAAGCAACCCCCGATCA

¥ @ S E @ E P I E KR KRULTIVDIULTGDNUZRTILUPEMW®WW®WTEEIEKQQPR S

1576 AGTGCTCGTCTTGTGTCCATCTCCACAGGATATTCTGTAGATGARATGTTCTCCTCAAGCTGGTGTAGCATGCAACTTCCTGAAGCTGAGGCTCTAATACTGAAC

s AR L ¥ S5 I 28 T GG Y S v DEMKF 8 35 8 W C S8 N@ULPEAZE AL I L N

1681 TTTAATCAAATAGALAAGAALTACGAATTGCCAGAGTTCATGAAGCALATCCATGAACTCALGGTTCTAGTACTAACALATTATGGTTTCTGCACTGCTGAATTG

N @ I E K K ¥ E L P EF X K Q M D ELEK V¥V L ¥V ¥V TDNTY G F C T A

1786 ACTAATTTTTCAGTACTTGGTTCCTTATCCAATCTAAAGAGAATCAGGTTAGAGAAAGTTTCAATTCCAACACTATGCAAAACCAGTATAGAATTGAAGAATCTG

T N F s v L 6 s L S NULI KU RTIUZRLEIZE KU ¥V¥STIUPTULTZGCI KT STIETLIE EKNTL

1891 GAGAAGCTATCCTTAGTTATGTGTCATAAGATTGGTCCGGCTTTTGUAAGTAGTACCATCCAGATTCCAGAAATGTTACCCAACCTTACAGAAATCAACATTGAT

E KL s L ¥V ¥x ¢ HEK I 6P A F A S 5 TTI I PEXTULUZPNILTETINTITD

1996 TACTGTAATGACTTGGTGCAATTACCAGAAGGETTTTGTGATTTAATCCAACTCALATAMAGCTGAGCATCAGCAACTCCCATAAGCTGTCTTCACTGCCGGAAGGA

¥ ¢ N D L ¥ E L P E G F € DL I @ L N EKEIL S I 5 N CHIEKETL s s L P E G

2101 ATAGGGAACGCTTACAALTCTGGAAGTGCTAAGGGTTAGTGCCTGTACATTGCTGTCAALATTGCCAGACTCAATGGCALGCCTCCACAAGTTGAGGGTTCTTGAT

I ¢ K L T NLUEVLIRUVS ACTULVY¥ S KLUPUDSMNMG S3S LHZEKTILIZ RV L D

2208 ATAACTGGTTCTTTACTAATAAGGAAAATGCCGAAACAAATAGCGCCGAGTTCCGTACTCTAAGAGAGTTCCACATGACAAGGTGCCCGGGTTTGTGCGAGCTGCCA

I T ¢ L LI REMNNKPIEKWOSQ@TIGET LR SILZEREVFHMERETRTGCPTGTLCE L P

2811 TCATCAGTGACGCUTTCTCGTGGATTTCAAGAGGGTAATCTGCGATGAAGAGACTGCCCAGCTGTGGGAATGTTTTACGCACTTGCTCCCCGATCTCACTCTATTT

s s ¥ TL9»L L ¥ DL KR ¥ I CDEET AL WEOCF THT LLUPFDILT L F

2416 GTGCCTGAAGAAATTATCAACTTGAATTGGCTTTAA

¥ P E E I I N L N W L =*

B 5 VuR8H-PN EREZEBREESHEAERFY (“x"RRLLF)
Fig.5 Nucleotide and deduced acids sequence of VoR8 H-PN
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65

1051

1156

1261

1366

ATGGCTTTGCAGCTTGTTGGAGGGGCTGCTTTGGGAGCAGTETTTGAGAACTTGTTGGCCGGCGGTTGTAGATCCAAGCAATAAGGCAACTCAGTTCGAGTCCAGC
¥ A L EL ¥V G G A AL G A V¥V F E XKLL A AV VD AGSNIEKATGG@TFE § 5
CTCAALALACTCGAAGAGACACTCAALTCCATAALTCCAAGTATCCTAGAGATGAALAGGATGALCGACCAGTTGGATCGTCCAALGGAGGACATGGAGALAGTTG
L K KL EETULESTIWUNUZPSIULEMNIEKZRMDMNNDOGLUDIZ RUZPIETET D®TEZE KL
ATCCAAATCTTAAMAGATGGGGAGALCCTAATCCACAAGTGCTCCAAGGTCTCTTGTTGCAGCTACTTCAAGAAGTGCAGGTACGCCAATALAATTGAGGCCTTG
I @ I L KD G EEKULTIHIEKTCSEKEVV¥ s CC S Y FEKIEKWE RTYADNIEKTIE AL
GAGGACTCTCTTCTTAAATTTTTTCAGGTGGAATTGCAAGCCCAACTCAGTAGGAACAACATGCAGATTCTGGTCCTGCTCAAATCAAATAGATTCAGTTGGAGT
E D S L L K F F @ ¥ EL @ A @ L 8 RERNDNMM MOTITILV¥VLLEKEZSDNZ RTF S5 W S
AACACAGGGGTTTCCGTTAAATATGAAAGTTTGGGTTCCTGTGAGGCTACTGATCCGCCGGATTTTATGCTGGGACTAGATGTGCCTCTCAAAGAATTCGAAGAGG
N R G ¥ 5 ¥ KE ¥ E 8 L ¢6 s CE A TDUPPDFN V G LDV P L EETLEKER
TGGCTGTTTACGGATCGGGAATCAACGATTGTGGTGTCTGCTCCTGGAGGATGTGOCAAAACCACTTTGGCTAAAAGGCTTTGTCACGACCAACAAGTCAAGGAN
WL FTDGE S RI V V s AP GG G CG EKETTIULAIEUERTULT GCHUDO®GO® QYV K E
TATTTTCAGCACATTTTCTATGTCACGGTGTCAAAAGCATTCAACCTAATTGGCATCATCAAGAMMCTATTTTGGCATAGTGATGAACAAGCTGCCGGGGTTTCAL
Y F @ H I F ¥ ¥ T V¥V 5§58 E A F NL I G I I E KL F WHSDE Q@ V P G F @
AATGAGGAAGATGCACTCAACCAATTCGAACTAATGCTGAAGAGGAAAGTAGAATCTGGTCGTATACTCTTGGTCCTAGATGACGTTTGGTCTGGGTCGGAATCT
N E E D A ¥ N @ L EL ¥ L K R EKE ¥V E S5 6 R I L L ¥ L DD WV W S5 G 5 E 5
TTCCTAACCAAGTTTAACTTCCAMATATCAGGATGCAAGGTTCTGATTACATCTAGAAATGAATTTCCAAAATTTGGTTCTACATATAACTTGAAATTGTTGAGT
F L T K F N F @ I 5 ¢ ¢ K ¥ L I T s R N E F P K F 66 5 T ¥ N L E L L 5
GAAGAAGATGCCAAGACTCTTTTCCGTCACTCAGCAATCCCTGAGGATGGGAGTGGTTCTTCCATGCCCGGTGAAGACCTTGTGAATACGATAGTGAGCCGCTGC
E E D A K TLF R H S A I PEDG S G 8 858 ¥ P G E DL V¥V N T I V¥V R R C
AAGGCATTTCCACTCGCCCTGGAACTGGTTGGCAGATCGCTCCATGGGCATCCTGTAGAGATCTCGCAGAAGCACACTGATCAAATTATCTGAAGGTGAATCCATT
K ¢6 F P L A L E V ¥V &G R S1L HGHUP ¥ EI WRSTILMNIETL S EGE 8 I
GTCAATTCTGAAGATGAACTGCGTAATTGTCTTCAGAGTAGCTTAGATGCCCTTGATGACAAGGATATTATGCTGAAGGAGTGTTTTATGGACTTGGGTTCATTT
vV N S EDELU RDNTCTLWGQ@S S L DAL DDETDTI NILEKETCTFMHNDTIL G 8 F
CCTGAAGACCAAAAAATCCCTGCCACTGCTCTTATAGATATGTGGCCGGAATTGCACAAACTAGATAAAGACGGCATTTATGCCATTTCCAACCTTCAGAGACTC
P E D Q@ K I P A T AL I DN W A EULHIETLDEDUG I ¥ &I S N L @ R L
TGCTCTCGGAATCTCCTTAATCTTCTGGTCACAAGGAATCATGCAAATCAGATTGATTGGTGCTACAATGATGCCTTTGTCATGCAGCATGATCTTCTCAGGGAT
¢ 8 R N L L W L ¥V V T RNDAWNUETIDW®W C Y N D ATF V M @ HDIULUL R D
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VpR8H-BH2

VpREH-GX1 HH’{H} i.lh

CTAGCCAT T TATCAGAGCa A CCAGGAGCCCA TAG A A A A G A GG A G A C T A TCATCGACT TCACAGG AN ACAGACTCCCCGAG TG TCEACT B AGHA AN TCHA
L &4 I ¥ @ 8 N @ E P I E E R K R L I " DL T G N RL P E W W T E E N Q
CCCCAATTAAGTGCTCGTCTTGTCTCCATCTCCACACATGAAATCTTCTCCTCAAGCTGGTGCAACATGCAACTTCCTGAAGCTGAGGCTCTAATACTGAACTTC
P Q L 5 A RL V¥V 8 I 8 TDEM€F S 35 5 W CNNTOGQTILPFEAZE AL I L N F
AATCAGACAGAAAATAMATACGAATTGCCAGAGTTCATGAAGCAAATCCATAAACTCAAGGTTCTAGTAGTAACAAATTATGGTTTCTGTGCTGTTGAATTGACT
N @ T E N K ¥ E L P E F ¥ K @ W D E L K ¥V L ¥V V¥V T NTY G F C A V E L T
AATTTTTCAGTACTTGGTTCCTTACCCAATCTAAAGAGAATCAGCTTAGAGCAAGTTTCAATTCCAACACTATGCAACACGAGTATGCAATTCAAGAATCTGGAA
N F 38 v L 6 5 L P NLEKEZRTIUZRILUEH®SQYVY S IPTULIZCINTSMNUZETLIEKDNTLE
AAGCTATCCTTAGTCATGTGTCATAAGATTGETCAGGCTTTTGCAACGTAGTACCATCCAGATCCCAGAAATGTTACCAAACCTTAGGGAAATCAACATTCATTAC
K L 8 L ¥ mW c HUEKETI G @ A F & 8§ 8 T I @ I P EN L P NL RETDNTI D Y
TGCTAATGACTTGGTGCAATTACCACAAGGGTTTTCCCACTTAGTCCAGCTGAATAAGCTGAGCATCAGCAACTGCCATAAGCTGTCTGCACTGCCGGAAGGGATA
¢ N DL ¥ E L P E G F C DL ¥V @ L W K L 5 I 8 N CHEKEIL S AL F E G T
GEGAAGCTTGCAAATCTGCACGTCCTAAGGGTTAGTGCCTGTACATTCGTATCAAAATTGCCAGACTCAATCGCAAGCCTCCACAAGCTTCGAGGGTTCTTGATATA
¢ E L A N L D ¥V L R ¥ 58 A C TUL ¥ 8 KL P D S N G S L HEIL RV L DT
ACTGGTTGTTTACGAGTAAGGAAAATGCCGAAACAAATAGCGGAGTTGCGTGGTCTAAGAGAGCTCCACATGAGAACGGTGCCCAGGTTTGCGCGAGUTGCCACCA
T & ¢ L R ¥V R E X P KE @ I 6 E L R G L RETILHMN®RZERT VPG L REL P P
TCAGTGACGCTTCTCGTGGATTTIGCCAGAGGGTAATCTGCGATGAAGAGACTGCCCAGUTGTGGGAATGTTTTACGCACTTGCTCCCCAATCTCACCCTATCAGTG
S ¥v T LL VDILUERVY¥ I CDEZETA®SQLWETZ GCVFTHTULTILU®PNILTL 85 ¥
CCTGAAGAAATTATCAACTTGAATTGGCTTTAL

P E E I I N L N W L =*

B 6 VuRSH-MP EEZEBREESHIEERFI(“x"RRELF)
Fig. 6 Nucleotide and deduced acids sequence of VoR8 H-MP
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Fig. 7 The protein secondary structure composition analysis of R82H
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Table 2 The protein subcellular localization prediction of R82H %
A/ 41 i It 41 A% LML i) Jo i A BT ) TR R B A

VpR8H-GX1 52.2 34.8 4.3 4.3
VpR8H-PN 52.2 39.1 4.3 4.3

VpR8H-MP 52.2 39.1 4.3 4.3

VPR8h-BH2 43.5 34.8 4.3 4.3 4.3




66 VU b2 B 2 41 30 &

XP_003635372.1 I ERLIQILKDGEELIHRCSEV e 90
VpRSH-BH2 I 5C 90
VpR8H-GX1 I e 90
VvR8H-PN kL CC 90
VvR8H-MP B F y sc 20
Consensus m vIiekl aav dar kacqfd*s kkleetlksinpsilenkrnndgl dykaEII‘PK__q__dePk_'__’K'“SkJSCC
XP_003635372.1 180
VpR8H-BH2 177
VpR8H-GX1 180
VvR8H-PN 180
VvR8H-MP 177
Consensus

XP_003635372.1 270
VpR8H-BH2 267
VpR8H-GX1 270
VvR8H-PN 270
VvR8H-MP 267
Consensus gesrivvsapggcg ktt,ak:;c,,dquke_u.

XP 003635372.1 TSRENEFPRFGSTYNLELLSEEDARTLER 360
fo{SH-BHz BT SRNEFPEEFGSTYNLELLSEEDARTL 357
VpR8H-GX1 TSRNEFPRFGSTYNLELLSEEDARTLER 360
VVvRSH-PN TSRNEFRFGSTYNLRLLSEEDARTL B 360
VvR8H-MP BT SENEFPEFGSTYNLELLSEEDAETL 357
Consensus lddvwsgsesfltkfnfgisgckvliitsrnefpkfgstynlkllseedaktlfrhsaipedgsgssnpgedl

XP_003635372.1 450
VpRSH-BH2 ,P‘snmsrtmansmxsx IISEEELRNCLQSSLDA 447
VpRSH-GX1 ECVETNRSTIMEL SEGESIVNSEDELRNCLOSSLIDA 450
VyRSH-PN fefe P VEINR STLMRL SEGESIVNSEDELRNCLQSSLDA, 450
VyvRSH-MP §FVEINRSTLUK L SEGESIVNSEDELRNCLSSLIAL 447
Consensus

XP_003635372.1 537
VpR8H-BH2 537
VpR8H-GX1 537
VvR8H-PN 537
VvR8H-MP 534
Consensus

XP_003635372.1 623
VpR8H-BH2 627
VpR8H-GX1 623
VvR8H-PN 623
VvR8H-MP 624
Consensus

XP_003635372.1 713
VpR8H-BH2 717
VpRSH-GX1 A AFASSTIQTPEMLENIE 713
VvR8H-PN 3 3 .WMCHEIGQ®AFASSTIQIFEMLEN 713
VvR8H-MP ELENLEELSLVMCHEIL 714
Consensus

XP 003635372.1 CTLVSELFDSMGSLHE pRVICDEETAQLWECE 803
VpRSH-BH2 CTLVSRLFDSMGSLHE ERVICDEETAQLWE( 807
VpR8H-GX1 CTILVSELFLDSMGSL RBRVICCEETAQLWE( 803
VvR8H-PN CTLVSELPDSMGSLHE BRVICDEETAQLWECE 803
VyRSH-MP CTLVSRLPDSMGSLER BRVICDEETAQLWE( 804
Consensus lhmrrcpglrelppsvtllvdlervicdeetaglwecEthllpnltl
XP_003635372.1 814
VpR8H-BH2 818
VpR8H-GX1 814
VvR8H-PN 814
VvR8H-MP 815
Consensus svpeelinlnw

B8 4F#AEHEE RS2H EFEKEERFFI L3t

Fig. 8 Alignments of R82H amino acids within four different Vitis
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51 o S A%t RPWS, 2 [Al Ik A ve B 5 3R 35 0 A 67
1005 At5g66900-like(Vitis vinifera)
100 1 VvR8H-PN
VpRSH-GX1
VpRSH-BH2
100l VvR8H-MP
CC-NBS-LRR(Populus trichocarpa)
100|_|: NBS-LRR(Citrus clementina)
o7 99 NBS-LRR(Theobroma cacao)
—— NBS-LRR(Cicer arietinum)
100 100 CC-NBS-LRR(Medicago truncatula)
At5g66900(Arabidopsis thaliana)
96 4|— PI36(Oryza sativa)
100 MLA13(Oryza sativa)
o7 | CC-NBS-LRR protein(Malus domestica)
o5l |NBS-LRR(4rabidopsis thaliana)
100 | CC-NBS-LRR(4rabidopsis thaliana)
—N-like protein 1(Nicotiana tabacum)
100 '—— N-like protein 3(Nicotiana tabacum)
—— RPW8.2(4rabidopsis thaliana)
L — HRa(Brassica oleracea)
100 [ PIC20(Zea mays)
100 L Rp1(Zea mays
= p1( ys)
A At5g66900-like(Vitis vini fera ,XP_003635372. 1) .2 Hiti VVRSH-PN(Vizis vini fera cv. Pinot Noir,KJ539200) . 47 35-2 VpR8H-

BH2(Vitis pseudoreticulata accession Baihe35-2, KJ539198) , i H % VvR8H-MP(Vitis vini fera cv. May Purple,KJ539201) )" 75-1 VpR8H-
GX1(Vitis pseudoreticulata accession Guangxi-1,KJ539199) . H §5 CC-NBS-LRR(Medicago truncatula , XP_003611805. 1) ,#] o] NBS-LRR re-

sistance protein ( Theobroma cacao, EOX91315. 1),
AHG28991. 1) .yli3¢ HRa(Brassica oleracea s AAP45

# 4% CICLE ( Citrus clementina , ESR55276. 1), J& M§ & NBS-LRR (Cicer arietinum ,
320. 1) .48 CC-NBS-LRR(Populus trichocarpa s XP_002310161. 1) . #IRGIFF At5g66900

(Arabidopsis thaliana , QIFKZ1. 1), 3 . CC-NBS-LRR ( Malus domestica, AEJ72566. 1), # # N-like proteinl ( Nicotiana tabacum ,
BAF95888. 1) M % N-like protein3(Nicotiana tabacum , AAT37497. 1), #I#i I+ NBS-LRR(Arabidopsis thaliana , AAL86316. 1) HUE I+ CC-
NBS-LRR(Arabidopsis thaliana , BAB08845. 1), /K g PI36 (Oryza sativa , ABI64281. 1), 7K f&§ MLA13(Oryza sativa , BAD31738. 1), % %K
PIC20(Zea mays, AFW55933. 1) , £k RP1 (Zea mays, AAD47198. 1)
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Fig. 10

in different tissues of Vitis
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Semi-quantitative PCR analysis of R§2H

BE R2H EFE#HLEEH
Phylogenetic relationship of R82H in Vitis
=

R R A R AL WK RS 1 Xal3™ f Xa27, B
A TM 45/ 38 & i 19 Pro ™, H& A Kin
GER B MR T T I B AL RPWS. 2 H& A
TM 1 CC g5k 58,

BRI EFIFIE N RPWS. 2 & — A HE i i R
B H gt i U E A TM R CC 2 ASS5 5,
{HJE RPWS. 2 25 111 2 68 4% 55 5 09 4l 5 76 1B 1 I
AN (EHM D) g sh) i o dE . KEm
ARSI T A R W] 2 AHE R 1 2R a0
fit /N motif (4N R/K-R/K-x-R/K) F1 N it 5% [ls 45 #4
B TM, IERIFG BL T — 4> 60 4> 2 HE 1R 5k H ¥ 91, XF
RPWS. 2 K51 5 72 21 (18 Ta W 2% S0 5t B - 06 AN 7]
AUk BB ATE G 45 S — Ty T T 5 B AR G A 2
WHREREMAREE L AFRENS S ME" . 5—h
T i 78 5 RPWS8. 2 (¥ [6] J5 7 51 A AT 68 Bk e Ath A

AR © A R AE ) b S 60 24> R S
PEST, S R O3 [N 4 A 19 26 1 AR 40 E 45 g 3l e A
ATLAGr R 2 25, —J5 HA NBS-LRR Z5#8k, 5 — 2%
B eLRR 450938, NBS-LRR 287 A 2 HE N 5
(A TE] 38 7] L4y 2 25, —26 4 CC-NBS-LRR,
5 —2 K TIR-NBS-LRR"™ . BRULZ4h, b —2&

Wy 60455 9 5 0 R o ) ik 328 R AL A Sl EL Al A )
R 2 o A R R R L PR L 0 T AT 5 L ) e AR 4 T HE I
E= 2SR

NI N U N T SR - T Ve I
RPWS. 2 (R JEH . #ECR g LR, 4
A4 RS2H J K4 5 19 2 FL 1R I 91 5 K [ml 4 )
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b 2 1t 30 %

() NBS-LRR 25 [ 5 41 3 4k 5¢ R 30T (B 9) L 1 5
I 7r RPWS. 2 #E4b ¢ R P 28, 3 Al fig 2 A
ik S %) R82H JEKBR T & A RPWS. 2 4544 4l
Hb i &4 NB-ARC Il LRR 45 #4385, 5 3501 X A~
HEAREE R (E 2,

E—2 B KB . VoR8H-PN 54 4 1k R 41 11
2% ¥ 51 At5g66900-like AHMBIPE & & .1k 99% . T
H SR 35-2 R BR AT 4G . ) PE-1 B PUhs h E
PP E A, Ok A B H % VVRSH-MP 1k [ ]
35-2 1Y VpR8H-BH2 24 3 R J7 5] [] 5 P 1 45 0
KRBT 99% . EMSR A VE-1 1 VPRSH-GX1 4
W e 50 RV 4 3k 95 % .96 % , R82H A 7F
BT 7 2 R R A 2 T A TR 0 25 R s X R O B
2 (1) 22 5 1 BE 23 0 FRATTHF 5% A [R) 465 785 A4 B 2 1R
DiGe L B n 4R & . RS2 H KK 1 KN [7) 45 45 41kt
FIE 2 TR AR — A MR LA U Rk
ZERABK ARSI 3 — AW 5T T e 4 it
T &3, AW R82H Ft B 7E 41 9 i 25 A1 s
BEPAAEZER WIIZER TS 5 T # & hiw
b AR B RE IR R TR A 4 L 5 A PO B A —
KB BT 9058 S MR A 56 F 4 Fg el i 2 WA A O o 4
FERRAEYUR A R R R EEAE A K aE ik
1t — 2L gk WA L S A BRI C R .
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