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Aot AEE' O KEH' STRE' KXHE' FLE' HHh!
FEME BRER
(1. E k2 e 202 B, b 5t 1001935
2. AV A AT FA AV I TEE S S8R %, Jb T 100083)

W B AR kR EH B & (Grapevine Pinot gris virus , GPGV) £ R 8 Le #mik , A& £ GPGV L &5 &
#H(GPGV-SD)#)  Fask 33’ # & Hiak A4 X4, /) B RT-PCR ¥ 3% 312 GPGV-SD# A R Ak 55 ML T %
T A A5 J M T G LA AR AR A H) B AR AT RS AT . S REV GPGV-SDARAAK AT 2744
BF B (R4 poly(A)E), 5 B A kil 69 GPGV o B 4 69 42 3 8 5 7 A8 JE h 74.00%~96.90% o GPGV-
SDHAGZZEAEE, 2N EEAGESIdLMEFE 1K & %ot T3P 8 GPGV, H 3406 %9 3 A I 3]
AEMAZ T RARZERER, AARFANFHATEEELTHEGPCV-SD A %2 H HHA, Lk F
‘LEZHAG AN GCPGV-SDEREN DAL R ERER, KFRLA Y TE A GPGV B M oh 37, AT
MW GPGV-SD W LM A% THANERESF L ARG T L,

XKBIR WHALERE; EERLE; A% KAM; B
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Construction and pathogenicity tests of one infectious
clone of Grapevine Pinot gris virus

LIU Can', YU Shangzhen', ZHANG Xueqing', FENG Chenlu', ZHANG Wenhao',

WANG Jinying', XIE Yinshuai', LI Hanwei', CHENG Yugqin"*
(1. College of Horticulture, China Agricultural University, Beijing 100193, China;
2. Key Laboratory of Viticulture and Enology of Ministry of Agriculture, Beijing 100083, China)

Abstract To explore the pathogenicity of Grapevine Pinot gris virus (GPGV) on grapes, grapevine cultivar
Shine Muscat plant infected with GPGV Shandong isolate (GPGV-SD) was taken as the study material. RT-
PCR was used to amplify the complete genome sequence of GPGV-SD and an infectious cDNA clone of the
virus was then constructed. The pathogenicity of GPGV-SD on Nicotiana benthamiana and grapevine plants
were also analyzed. The results indicated that: The genome of GPGV-SD was 7 274 nucleotides in length
excluding the poly (A) tail, which shared 74.00% to 96.90% nucleotide sequence similarity with that of the
previous reported isolates of GPGV. GPGV-SD could systemically infect N. benthamiana plants and the
virus was detected in the first systemically infected and upper leaves at about 5 to 8 days after inoculation.
In addition, the symptoms of chlorotic blotches and spots were observed in systemically infected leaves of
N. benthamiana plants at about 3 weeks after inoculation. GPGV-SD was also able to systemically infect
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grapevine plants via vacuum-agroinfiltration method, and the inoculation of the ‘Marselan’ and ‘Red

Globe’ grapevine plants with GPGV-SD did not induce obvious symptoms. In conclusion, this study can

broaden our knowledge on the pathogenicity of GPGV-SD, and the infectious cDNA clone of GPGV-SD is a

power tool for studying the interactions between grapevine viruses and hosts.

Keywords Grapevine Pinot gris virus; infectious clone; pathogenicity; Nicotiana benthamiana; Vitis vinifera

MR RPN R Z NIRRT, 250 KA
90 Z P HE PTAR YL mi 4G o R B T BU A
P H D 3000~8000 , 7 E B Al (R I A R
s {1 A 2 SRR 0,22 HLORVN AN G (AT PR DR 9 &
B AR X A A R K B
i # %5 4 "R (Grapevine leafroll disease) |7 % ki -
i C S FR # %G B M GB Ak 9, Grapevine fanleaf
degeneration) | i %j 4% K & & J§ (Grapevine rugose
wood complex) 1 4 %j M B &% W JE 5 (Grapevine
leaf mottling and deformation, GLMD) %" H i,
GLMD J& 2012 4 7& & K ) 4 45 Bl vh iy * K H i
(Pinot gris) " % 5 A 1 p7 I R B, H T, %0
T T 2% I 2 el v B89 T2 0 A o R e A
PR 2 I AR S B RN ™ R W I, AR O T TA] AR
FE bR BR /N L A RE R RO, A A R L U R R
(Grapevine Pinot gris virus, GPGV) 1 fig 5 1% &
O,

GPGV 2 IE Mk RNA W5 & , J& £ 8 20 0 7
FF(Betaflexiviridae) & & R 5 J& (Trichovirus) 1
BB o O TR R A K T 179~7 312 A%
B2, & 34 JF B 1 HE 43 0l S G RNA AR i i
RNA & & W (RARp) # 8l & 11 (MP) Fl 4k 52 & 1
(CP). 3 KA poly(A)E . GPGV 1E JC4E IR
A BE 5 e e IR Y f 2 AR AR b 34 AT Bk R
) HE R S H A R AR A A
FRU L H R IR AT GPGV B P B9 AR 4
A BR .

GLMD 3z 4F 2 76 3% [ 47 Uk, £ BHOG Bl
SRR HE B AR 2 R R b R
R ARBFSEE 5 RT-PCR Y™ 51 3RACE k45
GPGV LA 4 B (GPGV-SD) % I 41 4 K 7 41l JF:
T 20 7 19 12 e M cDNA SO R, B S 7E © 413
BRI R A RO B e A E A A
HEAT T GPGV-SD {2 G4 M F EOm 1 43 4 L B 72 iR
X GPGV EU P 19 IR, I #1452 D9 2 BE 96 Uk
AL T A .

1 ##5FE

1. 1 #EYHE BT

YL T AL GPGV TR N 1Y 22 Fhojs 5 19 * FH G 2
TR 2 AR T Ok A LD AR R IR 2% 2 4T 3 B
BB AR K 28 3 R T T WO T S R R B
TR LR B AR SR E DX
BCE . TR E PSRN R B A
HE AW S N & 4 AR 15
(Grapevine leafroll-associated virus 1, GLRaV-1) |
GLRaV-2, GLRaV-3. GLRaV-4, GLRaV-7,
GLRaV-13 . #ij % B 5 % 7 (Grapevine fleck virus,
GFkV) | % % B M 9% # (Grapevine fanleal virus,
GFLV) 45 %4 A %% 7 (Grapevine virus A, GVA) |
GPGV | % % % B W 3K %€ 9% # (Grapevine berry
inner necrosis virus, GINV) | i 4j #v & 25 15 i 7
(Grapevine fabavirus, GFabV) | # % X4 i 5 A
(Grapevine geminivirus A, GGV A) Fl Vb Hb 5 45 =%
S M & W5 FF (Grapevine rupestris stem pitting-
associated virus, GRSPaV) . F& 71 = M4 5 = 1 ¥
¥ 25 CAAT DGR 16 h, B 8 he

) XUIT 2% 35 B AR pX T 1 FH R 5T Al K2 P /s
SR W KM AT B (Escherichia coli) DH5a 1A%
¥ (Agrobacterium tumefaciens) GV 3101 H A< 5256
ERAF . GPGV CP HUIMLTE A 92 56 % il 5 1R A7
1.2 RAFK5

DNA marker,2X Taq PCR Master Mix g H Jt
I TR A BR A | B O R & R B ik i
7 & (HiScript T 1st Strand ¢cDNA Synthesis Kit) |
5'/3RACE 9" # i 7| & (HiScript-TS 5'/3' RACE
Kio | # #b 5 B i # & (Ultra-Universal TOPO
Cloning Kit) F J5 k7 4 5] & 0 F R 5t o e A=
YRk A AR 2\ O E R (KOD One TM
PCR Master Mix) g A 5 ¥ 25 C_F i) AR P RHE AT BR
22l RNA #2 B 7] & (HiPure HP Plant RNA
Mini Kio g [ ] 0 36 5B Y FHE A RS 7], DNA $2
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IS [ N SR S 2024 4F 55 29 %

Bt R & A R AR A AR B (A DO A BR A | (AR
& 4 fff (HiFi DNA Assembly Master Mix) It H
NEW ENGLAND Biolabs 23 ] .

GLRaV-1. GLRaV-2, GLRaV-3, GLRaV-4,

GLRaV-7, GLRaV-13. GFkV. GFLV., GVA,
GPGV .GINV .GGVA  GFabV 1 GRSPaV #J # il
SIS GPGV 23R4 519 L% 1. ARBF5E5]
W ¥ vk A T A TR R IR B A RS /A A

®1 5MER

Table 1 Primer information

319 519 F 51 (5'-3) SE A KN /bp Z: 7% SCHK
Primer Primer sequences(5'-3") Gene Size Reference
F1 GGTTGGGTAAGCCGTTGAGAGCTCT GLRaV-1 HSP70 637 [6]
R1 TAAGTTCCTCAGCACCTTCTACGA
F2 TTTGCGAAGAAAGAAATCGTTAAGATGAGG  GLRaV-2 p24 711 [5]
R2 TACGTCAGGTAGATACACCCACGTTCGA
F3 GCCCGCATCGATATGGACCTATCGTTTATT GLRaV-3 p19.7 540 [5]
R3 GCCGTCGACTTATAGTGCTCCGCAACAAA
F4 ACATTCTCCACCTTGTGCTTTT GLRaV-4 HSP70 319 [7]
R4 CATACAAGCGAGTGCAATTACA
F5 CGAAGGTTTGCTATACGTCAACCC GLRaV-7 p61 518 [8]
R5 TGAACAAGTGACGCCGACGA
F6 ATCAGGTCGTGAACCAAGCAGG GLRaV-13 HSP70h 253 [9]
R6 TAAGACCAGGTTCGACCGTTGG
F7 CCWGACYTMTCYYTRCCAAG GFLV CP 450 [10]
R7 GGYTTRCACAARACDCGGAG
F8 ATTGCCCGCAACCCTCGTGTAAGC GFkV CP 366 [6]
R8 CGGAGTCCTTGATGGTGGGGTTGA
F9 GACAAATGGCACACTACG GVA CP 429 [6]
R9 AAGCCTGACCTAGTCATCTTGG
F10  AGGCGAATCAAGTACTTCATG GPGV CP 340 [6]
R10 GGTGCTTCTTGTATATATTAGTATGC
F11 ATGTCGATMAGRCAGGAATTG GINV CP 585 [11]
R11  CATAGTAAAAGCACCCTCGCT
F12 CGTCACTGCTCTGATGTTGGTAG GRSPaV CP 327 [6]
R12 AGGCGATATTAGCAACCATCTCAG
F13 GGAAATAACATTCCCAGGAAG GFabV polyprotein 313 Designed in this study
R13  TCCTGCTGTCAAATTTCATTC
F14  ATGGACTTCAATCCGAGAAAGAGG GGVA VI 685 Designed in this study
R14  GGCCTCCATACTTAATATCAGAGTAGG
F15 CCCCATGCTATCCTTCG Grapevine Actin 216 [6]
R15 AGGCAGCTCATAGTTCTTCTC
F16 CTTCCTACCTCAAGAAGGTAGG Tobacco Actin 208 Designed in this study
R16  ATCTTGTAAACATCCTGAAGTGG
F17 TCATTTTAATTTTCGGATAAAGTTGGTAAAG GPGV complete 7 985 Designed in this study

R17

TGATCAATTGATCC
TTTTTTTTTTTGAAAATTAATTAAAACA

genome
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1.3 RT-PCRIMPCR&EMEEHFS

G R A A J I R 2 R R 22U E O
PE R K o B R # F2 3] 2 mL ) RNase-free & /0>
B, 2y B RNA A DNA 42 BGR 7 & 19 38 4F T
W B RNA FiLEL DNA . B 5 # RNA 5% 5% A%
cDNA . 4 52 % s il ) & (HiScript [l 1st Strand
cDNA Synthesis Kit) i F id B 77454 .

Kl GGVA B4 I DNA #:47 PCR, 6 9 H:
5 7 A v B GPGV-SD 4 3 R 41 ¥ cDNA SR
M #EAT PCR N o 10 pl. ) PCR ¥ 34 1k & p L 45
1 pl. cDNA 8 DNA . 3 pL ddH.O. iE J% [i] 5] 4 %
0.5 pL. (10 pmoD) 1 5 pl. 2X Taq PCR Master Mix,
PCR I 4 : 95 CHAZ M 3 min 95 “CAEH#: 30 s
54~60 “CCHRIE 519 Tom (H 58 )8 k 30 5,72 ‘CHEfif
24~45 sCHR ¥ 7= Wy K B ff 7 ), 35 M3, e )i 72 °C
FEF 10 mine § 8729 FH 1. 5% Bt W EE JC F Yk dE A 7
e
1.4 ZEHRENiTE(Western blot)

Western blot ¥l GPGV # B SRk [ 12 144 7
HAEAE . GPGV CP YL TE M B A5 50 1:2 000,
JHECL AL RO G Rl A 3 5 5 o
1.5 GPGV-SDRERELMEREME . NF

R GPGV CP JE K 1) PCR 7= ¥y % 2\ w] il
L 8 45 B (GPGV CP 3 [H 38 73 ¥ 51 342 bp)
£ NCBIChttps://www. ncbi. nlm. nih. gov) I # 17
X}, 85 GPGV 43 2% ERR922631(GenBank
BKO011064) 1) CP K& K )7 51 A 8L BE Ry 97. 67 % ¢
AR Z o W A F S FL17/R17TCR D
P 1 GPGV-SD 4. FlHh b 7 B i 5] &0k
5% 7 ¥ % #: pCE3 Blunt Vector Jf 3% 24 &) # 17
NGS M ¥ o £ A7 5 25 S 1E 8 1 55 41 53 (pCE-
GPGV-SD) . Mk —H % GPGV-SD K 41 5
3 i S 0 ) TE W 4, B 57/ 3 RACE 97 35 i 7] &
W 75 4 B RNA K5 5t cDNA, 2 18 ik GPGV-
SD 4= Jy & & 3 5'/3' J& B Ff 5 P 51 ¥ (5 GSP:
GGGACCAAATGCCCTATGTGACTGGAGG 5 3 GSP:
AGGAGAGAGCTGATCGCAAAGCTGAGCG) If 4 4
GPGV-SD [y 5 7 i Al 3/ S 2 41, F 7 33 7= Wy i
#% pCE3 Blunt Vector 3% 2~ ® #17 Sanger Ml /7 , 38
RIER R GPGV-SD Kui /¥4 . i H MEGAT7. 0%k
4, SR 48 4% ¥ (Neighbor-Joining) , [ J& % 1E 18 K
2 000, %} GPGV-SD Hl3% B GenBank £ 423 1 19

A~ GPGV 4y B Bk i 17 & 48 3 16 B 5 7
B 5 H H GPGV-SD R YLt wi b . 1 56, A4
GPGV-SD 4= 5 [H 241 Fn 4K pX T 1 /)37 5 {5 B % it
51 ¥ F (5-3; TTAATTTTCAAAAAAAAAAA
GGGTCGGCATGGCATCTCCACCTCCTCGCG)/
R (5-3: TTATCCGAAAATTAAAATGACC
TCTCCAAATGAAATGAACTTCCTTATAT) .
PLXLTE 35 AR pXT1 AR #5417 PCR 1Y, 4714
P By £k M A B pX T 1 4 5 1 4 B CF B 3 A
B4 il A GPGV-SD iy Al I8, L 51 58 51 4 Xl
L) . U pCE-GPGV-SD N #H , H F17/R17
PEAT PCR Y 18 453 8] GPGV-SD 4 3 A JE 51 . H [
5 40 B HiFi DNA Assembly Master Mix 3% 2 4~
B it 47 PR3, 315 GPGV-SD {2 Y 7 [ (pX T -
GPGV-SD),
1.6 GPGV-SDEEMEREEAEEMETH LY
RS

¥ pXT-GPGV-SD HI Vi fill v ¥ b A4 FF T A1 #k
GV3101, Fl| F 1 ¥ PCR i 35 K 45 BA 1 o0 B4 o OB
A pXT-GPGV-SD [ R AT I W 7E YEP WK 55 57
F (5 50 pg/mL RIRE &R .25 pg/mL Fl 8 V) &
it 2 WHEH (28 “C)E ODg HZ N 1.0, WA HIA
(6 000 r/min, 5 min) , ffi J5 H MMA £ i
(10 mmol/L. MgCl,. 10 mmol/L. MES Hl 150 pmol/L
AS) B 2 ODgoo fH N 1. 00 W 75 3= 18 1 T
EWRAFTHE?2 D,

A K 6 8 &2 A AR I T GPGV-SD 1 {2 44
K. A1 mL — M TC B G R 36O 5 &
PRV T B I R T, B R 0. 4 mL, B BRI
TR 2 b o IR S R R B RO ER K
W, I AR IR S 1 E 10 d BUSS 1 F 2R 48 0 T
A R FF A BE S, FH RT-PCR Al Western blot #;
M GPGV.,

RACKT IR AR B LT b Bk TR LT A A A AR
BT GPGV-SD Ry G50 o K5 20 55 MU
HCH Y K o O 4 5 T 1) 5 9 3k o AR R R L B T
BT E&A pXT-GPGV-SD & 16 W H , % IR
SCHR [ 130 48 15 J7 1 F B 25 98 38 100 AR AT 1A TR TR
AL . RS A A5 K e — T,
PR AR b . R RO SRS Ak 4 A vk 1 2R
KAERE O, IR AR 1A A 5 R 4 i A
&, JH RT-PCR il Western blot #:ll GPGV .
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I R A

2024 4F 55 29 %

2 HRESH

2.1 REGPGV-SDEEREAFT

20234F 1 7, %52k A WA & 19 BH G Bo -
755 R B B 4% 0 A7 FF 4 B I, 2 B R TG ) 7 I R
BRI B 5 R RE R 1Ca)) o I RT-PCR M
PCR ¥ H #4717 T GLRaV-1.GLRaV-2 ,GLRaV-3,
GLRaV-4, GLRaV-7,.GLRaV-13, GFabV.GVA .
GPGV .GFkV ,GFLV ,GINV ,GGVA 1 GRSPaV
A5 14 P EE A 0 B IR U, 45 SR SR B A A Uk
¢ T GLRaV-3.GVA,GPGV , GRSPaV fil GFkV

bp

bp

BEOCBR R R I BER W AEAR
(a) The ‘Shine Muscat’ grapevine plant with leaf
mottling and deformation symptoms

(@)

M

M

X5 FlE EE (E 1) AT Ce)) . b5 I RT-PCR § 4%
BHOGEC I M A A GPGV 23 B (GPGV-SD) Y
4 FE R4, I ot 5'F1 3RACE i '8 GPGV-SD 3
P4l oK i P 40 19 OE B . GPGV-SD 3t H 4
(GenBank: PP350831) 4 K 24 7 274 nt (A % poly
(AR, 5EMNANE B R GPGV 43 8515 51 A A
JETE 74.00%6~96.90% . F 48 AL 25 21 BoR (&
2),GPGV-SD 5k A &% EH 1y GPGV 4; & ¥) PN
(GenBank: KY706085) fl % H & K Fl i) GPGV 43
B Y fvg-1s12 (GenBank: MHO087443) 5% % 5% & #x
T, 3 B {H (Bootstrap value) ¥k %] T 100% .

FreTES &

=N N A
SS I FFTOEE 50
O O 8 o O © @ O o 9

BECHOBR A AR R A

(b) Virus detection of ‘Shine Muscat’ grapevine samples

(®)

9 p o TR

Negative control

50_

(c)Rr A —Fis 2 1S BT A B LR #E (ddH,0)
(c) Negative control (ddH,0)
included for detection of each virus

M:DL 2 000 DNA marker; Actin: NS 3 H .

M: DL 2 000 DNA marker; Actin: the internal reference gene.

B 1

RT-PCRFIPCR#& M ‘FHNK B HEE4KTHRS

Fig. 1 RT-PCR and PCR detection of viruses in the ‘Shine Muscat’ grapevine plant

Ak, GPGV-SD 1 3' K ¥ii /7 7£ & poly (AD J& ,
A 3% RACE & 5 13 2] i1 poly (A B K JE ¥ K —
BEL 43000 118 F1 17 4~ A, 3 3% W% 9% 75 78 ) % 1L
YR N FEFE poly (A K B AR AL AR B o ASHF 5% 4 2
) GPGV-SD {2 Je ¥ 5 B 7 i 114> A 41 81 poly
(MR,
2.2 GPGV-SD7EARAHH M B FE M4

B 3 A 3 7 poly (A B (114> AD Y GPGV-SD
2Ky 51 ok [ I A VA R TR Y P SR pX T -
GPGV-SD. ¥ pXT-GPGV-SD JFi ki 1 A& AT B
TR VTR AR A 0, Sk Ry 33 i 8 3R pX T L, 45 Ak 3
16 ¥k, TEIRIEJEEE 21 K =218 pXT-GPGV-SD iy 4

AR 14 RR RS e 12 MR AR A 0 A 2R GE T s B A
ERBEAE R, T IR 23 TR A A A 38 R B R (R
3(a)) . UL 3MRA A MH#ESE 9 d# 4T RT-PCRAZI ,
gh R R R I pXT-GPGV-SD J5 By 55 5 4 8
RO IAESS 1A 3 G0 R TR & 58 4 e I A i vh
K 2] GPGV #5544 (- 3(b) A1 () . Western
blot ki i 25 F s i 7, 12 3 Jim 57 8 K, FEHE AR AR 5 1
JZ G el A E] B B GPGV CP 4k (3
(), XEZERR AR H 1) GPGV-SD {7
Jebk o Rl R Ge i Yl ge A F A TR HE M S 5~
8 d,GPGV #t AT MA A I (1432 1 0 B8 2 2 4 bk L I 7
Fe A 2y 3 8 )5 5 | R 40 i () AR SR BEAE IR .
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98

ﬂ: KM491305.1 Mer
KU194413.1 BC-1

69

MN458443.1 Pal0

BKO11080.1 SRR3288835
MN458453.1 IV7-F81

99

99

OR478436.1 Niagara 72

94

MN458431.1 Mal7-A4-24

100

OR892454.1 S1743
PP350831.1 GPGV-SD @

KY706085.1 PN
MHO087443.1 fvg-Is12

MK514528.1 S142
71 _EKF134125A1 SK13

MZ7220971.1 16GVP002
OP886260.1 D1283h

0L961512.1 RK3
ﬂ: KU949328.1 SK704
KF134123.1 SK30

100 —— BK011095.1 SRRS457660

L MH087446.1 fvg-Is15

Hor o ARG, TR %0 3R FT {5 2 ; @ %78 GPGV-SD.
The figures are bootstrap value and are used to assess the credibility of the branch; @ indicates GPGV-SD.
2 ETFGPGV-SDFEAM 194 GPGV N BMZFE L F I KRGt i
Fig. 2 Phylogenetic tree based on the complete nucleotide sequence of GPGV-SD and 19 other GPGYV isolate sequences

2.3 GPGV-SD#&E ‘4 #isk’ ‘' GE=Z"HEmM L

B4 pXT-GPGV-SD JFi ki (1) 4% #T 3 B W i
HEREAN:R> P S KR IOl SR g
KL pXT1, BHE 7~10 d A 85 K, R BB
o B 1A H 5 0 % BORE 347 98 3 A D .
20 B 21 b BR R A 4L BRI A 15 MR (7590 FE R T
pXT-GPGV-SD J5 f7if , Hor 9 #k (6020 7E— 1 H
JG 4 RT-PCR I F] GPGV ;20 # * B 5522 #4541
B L4 R CT0YO AR 5 A2 16 , Hop 8 8k (57%0)
E—1THJEZ% RT-PCRA M 2] GPGV (E 4(b))
Western blot 1 i 75 7E B3 pX T-GPGV-SD 1) 4 %
it EE R I 2] GPGV 1y CP 44 (E 4Ce)) . 414
B E R A N AE RS RS 29 100 F 60 d N L 3
A3 B Y I A o e IR (IR 4Ca) ) o U A BF
FEIT A ) GPGV -SD {2 Y Pk 5 B W] R 45 = Y i 4
TR, HLAEAS B 5T 0306 2% 1 NI S 80 an ek
¢TI R 2% A i B O S ) 0 O IR

3 % it

B FE L2 B it BRE S W T 95 R 9 © B O BB
WA MR M T GPGV-SD 12 Yt i b, T &

GAZ Y T A AR5 T AR g B iR, R B 7E 41
M BRCCOH RS A A Lo R B WA R e RE IR .
Targuini " iR i GPGV 70 B ¥ fvg-1s12 il fvg-
Is15(GenBank: MHO087443 F1 MHO087446) 1% Yt A 4=
AR5 | 762 7™ A R AR 5 7R A 2 U U ¢ 3] I IR 5 e
T AR, AN 2ok AE — B ] J % AR AR K . GPGV -
SD 5 GPGV 4r B ¥y fvg-Ts12 Fil fvg-1s15 i 4% 17 iR
ARALLE 43 5] R 96. 13 % F1196. 03 % , B Fr R 2= A ]
AE 2 3 B GPGV-SD ZUl £ AH X 8255 1Y I I 2 — .
Yu SR Fan 88 W 58 25 5 3 B, 7E 56 B0 BE 5
Wi JE2 i R IR 1) 6 7 R L BR GPGV A 3 28 1 A6
#| GFabV .GRSPaV Hl GINV , 3% 3 B - B 5% 185 I 9
ATRE S Z RN REIR A R YA 55 o [H & Targuini %
AR 55 T FH A K L v A A R R R GFabV |
GRSPaV Al GINV , [fij A} 55 i HI 1) © 20 Bk * 1 7%
2 H W AN S GPGV .GFabV .GRSPaV Hil GINV
A 14 PP i . B, X AT BB J2 GPGV-SD 7E * £1 b
BRCCOEL LA A R S B BE B TR A R Y B
FEPRH AR A B R KR R
(Grapevine Algerian latent virus) & 4 M v B 7] 5 2
AN TR R A RO B TR R RE R T A F T S
Targuini 5 JiF (14 4 25 & FhOAS ] o DRt AS BE HE
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2024 4F 55 29 %

GPGV-SD @

(a) GPGV-SDRH:F| e A=A 0 th BRR LR BEREAR
(a) GPGV-SD infection induces chlorotic blotches and
spots on leaves of N. benthamiana plants

500
250
50

(b) RT-PCREIMA A A+ RS
R FIGPGV CPE: A

(b) RT-PCR detection of GPGV CP gene in
the first systemically infected leaves of N.

benthamiana plants

GPGV-SD

8
i)
bp M 123456789PNY

500
250
50

(c) RT-PCRAI A= A= A TR
HHIGPGY CPH:
(c) RT-PCR detection of GPGV CP gene
in upper leaves of N. benthamiana plants

pXTI1

CBB

(d)&E 3 S e EVEAI SR 1 e R 1 IIGPGV CP
(d) Western blot analysis of GPGV CP in the first systemically
infected leaves of GPGV-SD-inoculated N. benthamiana plants

pTX1: 3R 28 FAR p TXT X AL IR 5 1~9: 3 SITEAR YIS 45 1~9 TR AL AYRE 5 P o A% XS BE P 1 B OL BOB A0 40 RELBRAE D 5 N = BT 1R O
ddH,O f# cDNA);M:DL 2 000 DNA marker;a-CP:GPGV CPHUILTE ; CBB : 25 1752 Y & I 7 A8 [ JIRE o 5 87 Sk i 46 R B BEREAR . T [+l .
pTX1: Control plant agroinfiltrated with empty vector pTX1; Lanes 1-9: Samples collected at 1 to 9 days after agroinfiltration, respectively;

P: Positive controls (samples from ‘Shine Muscat’ grapevine plant indicated in Fig. 1) ; N: Negative control (ddH,O instead of cDNA); M: DL

2 000 DNA marker; «-CP: GPGV CP antiserum; CBB: Coomassie brilliant blue staining indicates equal loading; Arrows indicates the symptoms

of chlorotic blotches and spots. The same below.
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Fig. 3 Pathogenicity of GPGV-SD in Nicotiana benthamiana plants
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(a) Symptoms on grapevine plants inoculated with infectious clone of GPGV-SD
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(b) RT-PCREI A & 1 7 # i H IGPGV
(b) RT-PCR detection of GPGV in grapevine leaves
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(c) Western blot analysis of GPGV in grapevine leaves
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Fig. 4 Pathogenicity of GPGV-SD in grapevine plants
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