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Abstract: [ Objective] To obtain the complete genomic sequences of grapevine pnot gris virus

(GPGV) isolate from Inner Mongolia, and to perform analyses on the viral population concerning

sequence identity, phylogenetic relationships, genetic recombination, and genetic diversity.
[ Methods] The complete genomic sequences of the GPGV Inner Mongolia isolate were cloned

using RT-PCR and rapid amplification of cDNA ends (RACE) techniques, with GPGV positive

samples serving as the experimental material. Subsequent genomic sequence analyses were

conducted using molecular biology software. [Results] Two complete genomic sequences of the
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GPGYV Inner Mongolia isolates (20IM-ViVil and 20IM-ViVi2) were cloned, with both having a
full length of 7250 nucleotides and encoding three open reading frames (ORFs). Sequence identity
analysis revealed that the genomic sequences of 20IM-ViVil and 20IM-ViVi2 exhibited 96.4%
nucleotide identity, while their identities with other isolates' complete genomic sequences ranged
from 79.7% to 96.8% and from 79.5 to 97.7%, respectively. Phylogenetic analysis indicated that
all GPGV complete genomic sequences could be classified into four clades, with the two isolates
from this study, 20IM-ViVil and 20IM-ViVi2, grouped in the first clade and showed the closest
genetic relationship to Vitis vinifera cultivar Summer Black isolate SRR2845691-GPGV. Genetic
diversity analysis demonstrated that GPGV possesses a high level of genetic diversity, with the
Asian isolates displaying the highest level. [Conclusion] This study represents the first time the
complete genomic sequences of GPGV isolates from Inner Mongolia have been obtained, and it
elucidates the evolutionary relationships between the two GPGV Inner Mongolia isolates and
known viruses, providing a foundational theory for the classification of GPGV strains and genetic

evolutionary studies in China.
Keywords:grapevine pinot gris virus; phylogenetic analysis; sequence identity; genetic diversity

M%&) (Vitis vinifera) 5ENCEE FRIHEMAETAME R — R Z/EH0. Jaik 412! (FAO)
giit, 2021 4, P EAEE RN 1126.99 HW, AR T —; MEmA 58.2728 J A,
A JE tHEFR S Y o H AR F0 A 0 7 DO B P S H R30RAT &) AT B SR 2
1% 100 KA, O T RGYR RS R 2 RN . HAT, WA BRI AR
WEIR . FETIAAERL . BT . RRIAAE. KRR fEM . BRI KD FRIE DL RO
[T R SRR PR 1561, ™ B R M ) 22 DR AR

K L1754 9% 7% (grapevine Pinot gris virus, GPGV) & LM TR 75 8L (Betafexiviridae)
AEWEIE (Trichovirus) HARR MG, FEFAYIE LHHE RNA 701, b 3 N ES KT
JI B SEAE Copen reading frame, ORF) , ORF1 %ifid RNA {61 RNA 285l (RNA-dependent
RNA polymerase, RdRp) . ORF2 #4ifi3iz#))& | (movement protein, MP) . ORF3 Zfi4h
Fe#H (coat protein, CP) o GPGV Jir 512 i 5 %) 3 B B 4R T 8 ORI A8 75 v 1 [X 7 45 [l
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SR, KT GPGV H [H ;i) e R 5 )k i b . Rk, 8 TERA T i GPGV it
e 2 REMERI RGLR B KRR, AWFFFIH RT-PCR Il RACE i AR3k15 T #i%k GPGV NSk
43 B (20IM-ViVil Al 20IM-ViVi2) , H#H 5 NCBI GenBank (4 it 4 H & GPGV
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GPGV KPR FRHEHE Bl o
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SIS AR T 7 TR AT D GPGV FHE R & M #E bk, 209 T 2020 5 6 H 8 H AN
2020 5 7 F 15 FAE A 52 PRI R 11 A 320 A ] £ 5 it 2 e el >R B, JF 8 MR U5 J A7 T8 T

-80°CUKFH £ H -
1.2 & RNA 2B

Y IR GPGV [ & FE i 100 mg, % HEAEY) 5 RNA $EHUA & (Spectrum™ Plant
Total RNA Kit) #5347 60 RNA BIFREL, 8 1% B IR W e s vk i & 2 e e v
SRR BT R RNA (57 S AR AT, JF T - 8O°CORTFE&H
1.3 3|43t

AW AR Vector NTI i £E%F NCBI Genbank ${4f 2 CLRIE I FTH GPGV 4 K3 [K 41
FEHNBEAT R BIEERT, EFAIORSY X it T 3 AN 5140% (GPGV-1F/GPGV-1R.
GPGV-2F/GPGV-2R. GPGV-3F/GPGV-3R) T GPGV &JLF U744 3, AHARY 38 v B
) & B FER KT 200 bp,  BEJG45& Lidy4s Rt 7 T4 GPGV K /541 1)

5% (GPGV3. GPGV1) . I mAETAY TR (Bl BRI ARA T &/
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Table 1. Primer information used in this study

Elk7 F71 (5-3) BRI/ C FERIR /N op (A5
Primer Sequence Annealing Temperature ~ Amplified fragment length ~ Site
GPGV-1F  GATCAATTGATCCCGTGTAGTG 56 2619 19-2637

GPGV-1R  RAAGCACCCAACTTTTGGYAG
GPGV-2F TGCAGGTGTATGAACARGATG 56 2892 2339-5230
GPGV-2R  CCAAAGCACACATGTCATCAC
GPGV-3F  GGAGGTTTTTGCATTGAATCAG 56 2314 4911-7224
GPGV-3R  GAAGTTACGYGCTCMTATGAG
GPGV3 CCAAATGCCCTATGTGACTG 56 937 1-937
GPGV1 TGACTTTTCGTCAAGTGTGT 54 369 6892-7260
e BN R AL R BL GPGV [ BrdritE /741 (GenBank Eox'5: NC_015782) N5,
Note: The amplified product sites are referenced to the International Standard Sequence of GPGV (GenBank
Accession No.: NC_015782).
1.4 GPGV £ EF AR 1




DLHRELA) 20 RNA MR, SR R 557 & (SuperScript™ 111 Reverse Transcriptase)
A B cDNA, RN ZM: 50°C, 1h, 70°C, 15min. Lk cDNA NER, fER{REE (QS
High-Fidelity 2xMaster Mix) HI/EH T 70 BA 4 GPGV KL HIEFA, TEHZSHN: 98°CAL
P£30s, 56 CiBK30s, 72°CLZEff 2 min, 35 MEH. FIFH SMARTer® RACE 5°/3° Kit i 7
B GPGV 51 3> K741 . PCR P4 I Ik 1% A W5 F rL KR AT A, B WA i
DNA [HI W7 & RIS H IR B - 44k Ji5 1R 7= ) 1482 28 pTOPO-Blunt 5e B A, I 44k IM109
KIGHHE, 2 PCR BT RS E J5, HUE & R0E BHRIEE AT IT, FIRE A 50%

HimfRfE, BET-80C&H.
1.5 GPGV EHEFF| 7

KH Vector NTI #4464 RT-PCR #4 LA & cDNA K tRiEH 1% (RACE) 13 £If¥] GPGV

B RH 7 A AT A 3, K15 GPGV [ 58 Bk B 4 )7 51 . ] Al NCBI ORF finder
(https://www.ncbi.nlm.nih.gov/orffinder) #47 ORFs Tiill, 3815 GPGV 73 41 5 v A i
X (5-UTR) . 3’4 dE4i % X (3°-UTR) F1 ORFs [ /% %1 . #|H EMBOSS transeq
(https://www.ebi.ac.uk/Tools/st/emboss_transeq/) 17 ORFs [EH PR, KRG ARERT Y. F
F Mega 11 [#) ClustalW J77%%} GPGV 7E NCBI %4 & /1 Fr 3 i se B L R 7 51 (152 A4
BV AT ZEFR YIS, LR KASAE (Maximum-Likelihood method, ML) #J& T
KGR, MODLES # /7€ 1 #MZS%, HIRME KN 1000. FIH BioEdit 7.2 F X
SEREIER L7 51 LA K ORFs (% TR 5 5 B MR 17 B 34T — Bt 20 17 A RDP4 S AH 4R fiE 1
o B A U R A B ) A B A A B R A A AT B 4y B . A DNASsp v.6.12.03 X

GPGV 7 AT RE B A% Z AR IE 210,
2 BERE5SH
2.1 GPGV A& H B SRR A FIVY 185 EE B EHFFE

KRR R R IS RNA JFE3% N cDNA &, 8id RACE £ K1 RT-PCR HiA Y
WA 3 B E S R AT 51 LR R s P 81 (B 1) o B Vector NTI PRI 157 51 v B AT
PHEASE, K18 T M4 GPGV 43 B4 (20IM-ViVil 1 20IM-ViVi2) KI5 BERMAFS] &
35 : OR935780. OR935781) . Wisk AR KA /7 41K 344 7250 nt, 3°H1 5°4EZw AL X (UTR)
KREEYA: 95nt, 82nt, HEFULEHYE CHGEN GPGV HEFHLM—, &3 MNEZM
ORFs, ORF1 (96~5563 nt, 1855aa) #ifid | i ey HILHF4MG (methyltransferases, MT) .
20G-Fe II-Oxy N EG 45t 48, JiT¢ RNA el L & RNA #i AL 1K) RNA K48 (RdRp) ,
ORF2 (5569~6696 nt, 375aa) 1 ORF3 (6581~7168 nt, 195aa) 4Bl 1 £F B )& 1)
ZBEEA (MP) M4b5EEH (CP) .
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Fig .1 Amplification results of RACE and RT-PCR and field symptomatology of grapevine

plants infected with GPGV.

7: M: DL2000marker; 1. 3. 5. 6. 7 4 GPGV 447 20IM-ViVil ] RACE & RT-PCR ¥ 145 1; 2. 4.
8. 9. 10 A GPGV 4 &4 20IM-ViVi2 ] RACE } RT-PCR ¥ 45 L,

Note: M: DL2000 marker; Lanes 1, 3, 5, 6, 7 show the RACE and RT-PCR amplification results of GPGV isolate
20IM-ViVil; Lanes 2, 4, 8, 9, 10 display the RACE and RT-PCR amplification results for GPGV isolate
20IM-ViVi2.

2.2 GPGV 5 BHIFSI—H 1

KRBTSRI 2 AW E T GPGV 70 B S e GPGV wh [H 4y B AT 4 2k K 4L e
Bl =3k, @R EW, GPGV Hh [H 4 &5 W 4k b 2 8] 1y 4 5 40 7 91 — SR AE
82.0%~99.9%2 [i], H.H1 4 B4 20IM-ViVil 55 20IM-ViVi2 2 [8] 5L 5 w5 10 10 43 R 41 7 57
—HE, N96.4% (B 2) o FABFIIKGN 2 N85 5 GenBank H1 L E GPGV 4
SR 7 AT e Xt g5 IREERB, B4 20IM-ViVil 5HE GPGV 5E 5 R K 4 7 51
B IRF 51— BRAE 79.7~96.8% 2 1], Horh 542 W 4073 B4 Rk3 (GenBank ¥ 3% 5
OL961512) Z [Alf AR KA 79— 8% fm, N 96.9%;: S5 HAKEH % (Vitis coignetiae)
43 E%) H-JP2 (GenBank &35 : LC601812) 2 [aIfI4x3E K45 — SR AR, N 78.8%:;
4r B4 20IM-ViVi2 5HE GPGV 58 BB K2 7 41 AL H R T 51— B3R AE 79.5~97.7% 2 [H],
Hoh 5o [EE By 54 SRR2845691GPGV (GenBank &35 : BK011076) 2 8] H)4=3E R 41
Fe o — 8, N 97.7%: 5 H AN BRI % 7 B H-JP2 2 (8] 1 4 5L R 20 17 91— B3R A
N 79.5%

NAHT GPGV WS 4 B 1 2 FEEI AR IXH, A 50K BT IR 1316 GPGV W5
Sr B W) 1% ORFs 55 GenBank 1 ' GPGV [f] ORFs 347 i xf Eu %, &5 KB 4 54
20IM-ViVil ] RdRp (ORF1) W% H R 5 2 771 — B e 73 7 A 78.9%~97.5%



87.6%~98.9; MP (ORF2) W% H M5 & FEM 741 — BUR M6 70 5 0 80.1%~97.4%
86.6%~98.9%; CP (ORF3) HIKZH R 5 &AM — B AE B 70 ) 04 84.8%~95.7%-
92.3%~100.0%. 43 B4 20IM-ViVi2 [f] RdRp (ORF1) K FH R 5 FmR — BRI E 4 5
N 78.6%~97.6%- 86.4%~98.7%; MP (ORF2) MR 5L F 51— SR AITL 4 5N
79.9% ~ 98.4%. 86.6% ~ 99.2%; CP (ORF3) MR 5R LR — R MIEHE 5 5N
85.1%~98.1%. 92.3%~100.0%.
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Fig.2 The complete sequence identities among GPGY isolates from various regions in China

2.3 GPGV RGiFH 7

N A TR H) GPGV N 515 70 345 NCBI GenBank (4 2 CL i iE 1) GPGV
S RIEG SR, FIH MEGATL 8 L KA 2 T R4t b, MODLES 7%
FEHE T O RSRIE I S AR AL B (GTRAGHD) .« 453 Er (K 3) , GPGV HLA I 152
AN GEREFERIZA M 73 4 A5y 3, 5 T 40 SCRIER TV 73 3E X oy a b AN/ NIAr 3. H
AHIETE SRR AN 53 B4 20IM-ViVil 5 20IM-ViVi2 B RELEE 14032, iy 5 EE 2
5r B4 SRR2845691-GPGV 4K R



2/

[ =mk

£5

i 1Y

% 7T
kit

EE @
BifRR
REHR
HRIK

Btk

T
B

ZIRUE gl
101-14 ol R
B o N 4 | e
ERBES ' omoraae
FHEH
R
3309C

BEmW

5-FRA

KY 70605

V01990035 1¢

IEEENNOEEEEOENEEECO0EBEE@EOOEO

E 3 £F GPGV = EFBEEH R G

Fig.3 Phylogenetic tree constructed on the base of the complete genome of GPGV
Ee AEEER. SRR, EBL BRI, KHE. RPMER. FOEE. BDCEOR. SRRk, BHE. Kb
ZE, WAEHRL, LRSI, BRI (Crimson seedless) « 2 %] To4% (Ralli seedless) « £ENNAR (Carignan ).
g5 £ W (Chardonnay)  BAR/R (Vidal) . SR (Grenache) « FHEF (Tannat) . FEFEH (Gewurztraminer)
EOVSE RO RIEL
Note: Cabernet Franc, Merlot, Summer Black, Victoria, Pinot Gris, Teroldego, Sangiovese, Shine Muscat,
Cabernet Sauvignon, Pinot Noir, Alicante Bouschet, Lambrusco, Ansonica, Crimson Seedless, Ralli Seedless,

Carignan, Chardonnay, Vidal, Grenache, Tannat, and Gewurztraminer are all grape varieties.

FAh, IR E GPGV 7 MK R K E R AR, AWTIELLERAR S 22 4> [
GPGV 7y i T KRG K EMMER, SRR (H4) , hESBEWEES N4 M,
Hrf' GPGV #3845 B54) Shihezi-1 5 H AR/ MM A AR S MBE IS, KA XK RBOT, B
FAAME T 55 14932 o AT FLRT3RAF 1 43 554 20IM-ViVil 5 20IM-ViVi2 B RELESE IV
oy, I HY 5 EE B Y SRR2845691-GPGV SEL 5 R il .
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Gronp 1T —— KU508673 / Goldfinger / BJ
PP350831 / GPGV-SD / BJ
Group I 09
a9 BK(011106 / SRRE260948-GPGV-2
00 — BKO011105 / SRR8260948-GPGV-1
— BEK011104 / SRRB8260939-GPGV

_, [ BKO011073 / SRR1658425-26-27-GPGV1 / QHD
7| o [ BKO11107/SRR8260950-GPGV
01| |BKO11086/SRR5332104-GPGV3 /BJ
0.050 100 | BK011082 / SRR5332103-GPGV1 / BJ
ON868754 / Shihezi-7 / SHZ
00 [ ON868753 / Shihezi-6 / SHZ
1ea ONB868752 / Shihezi-5 / SHZ
100 | (BKO11084 / SRR5332104-GPGV1 /BJ
100 ' BK011083 / SRR5332103-GPGV2 / BJ
BK011087 / SRR5332107-GPGV / BI
oo | [ ON8E8751/ Shihezi-4 / SHZ
100 | ON868750 / Shihezi-3 / SHZ
93 | ON868749 / Shihezi-2 / SHZ
ONB68748 / Shihezi-1/ SHZ

B 4 &T ePav FESEWMENRE L BH

Fig.4 Phylogenetic tree constructed based on the isolates of GPGV from China
2.4 GPGV HUIRIE ZHEME ST

it DNAsp v.6 BAEXS 152 4~ GPGV 43 BWHEAT T IR DL S A% 1R 2 A5 1% 43 i,
JF4E ORFs £ R4 7 517E 2zl S5 L gl e i . b p R4 R 2oR (B5) . GPGV B
{A{E RdRp. MP LK CP 4wfid [X )AL ) Tajima’s D A PEARGIIME 43 51 -2.23492. -2.13745.
-2.05923, HIFHZBUAR P AEI/NT 0.05, F£H GPGV =/~ ORFs ¥J32 3| | .25 ) fi[n) ik
. BHRZEWES 4R TR, GPGV #ALE RdRp. MP LLJ CP 4ufd XML IR 2 &
PE (7)) 40.03288 (£0.00154) . 0.02859 (+0.00325) . 0.02827 (+0.00450) , FH GPGV
BABENEE Z R Ak, Wi GPGV 7 B H IR 2 AP (1=0.07870 £0.01469)
BEETHERM GPGV BN TR EZ A (£2) , HIM GPGV 4 &4 b kA
MM FEAN R, AT REIEAE Mt A 1 JE )
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Fig. 5 Analysis of neutrality tests and nucleotide polymorphism for the GPGYV populations

T WALBARER GPGV BHEZ MM TR Z &M, o MAFRHUNAZ TR 2 SRR IX ] 2 BRBN
GPGV FEARIAI) Tajima’s D LRI, 47 M ALSRA0A Tajima’s D {E AL X (A .

Note: The blue line segments represent nucleotide polymorphisms among the GPGV populations, with the left
y-axis indicating the range of variation in nucleotide polymorphisms; the red line segments depict Tajima’s D
neutrality tests between GPGV populations, with the right y-axis indicating the range of variation in Tajima’s D

values.
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Table 2 Analysis parameters of selection pressure on different coding regions of GPGV

Genetic regions ENC* dn ds dn/ds® Normalized dN-dS © Number of NS ¢ Codons under PS¢
Log (L) Mean(dN/dS)  FEL SLAC FUBAR FEL SLAC FUBAR
RDRP 1885 0.00795 0.12297 0.064649 -487717.95 0.1040 1038 713 1362 470, 585, 613, 585,657, 669, 1011 189, 638, 657
622, 638, 657,
1011, 1556,
1713, 1850
MP 459 0.01123 0.08504 0.132055 -8810.42 0.1750 156 134 212 300, 338, 344, 277, 338, 344, 346, 300, 338, 344,
346, 356, 366 356, 366 346, 356, 366
CP 195 0.00554 0.10757 0.051501 -4431.55 0.0677 99 65 132 32 32 32,64

: ar ENC: HRCEMTH: b dye ds BAJ da/ds HUAE HH DnaSP6 #AFA ;¢ il SLAC J7idkih 5 1 A& K HE vk 22 AR 1Y) dN-dS B (dN-dS {ERR ARSI EE ST, X
KA HIREFEKIHEPR . Mean(dN/dS)=1, <1 FI>1 73 HIZR BRSPS 504 7 AU B Sy h kb A . S GAl) IEFEANIERZESE; d. e fH] Datamonkey HSZHLfY) SLAC.

FEL. A1 RUBAR J7iE3R 3 R0 PR BN IE MR B 0 500 P40

a: ENC: effective number of codons; b: dN, dS, and the dn/ds were estimated by DnaSP6; c: Normalized dN-dS values (dN-dS divided by the total length of the tree), an indicator of natural

selection, was calculated for Shallot yellowstripe virus isolates by using SLAC method. Mean (dN/dS) value = 1, < 1 and > 1 indicate neutral evolution, negative (purifying) selection and

positive (diversifying) selection, respectively, for each gene-specific sequence data set; d. e: Number of negatively and positively selected codons, obtained using the SLAC, FEL, and FUBAR

methods implemented in Datamonkey.
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Fig. 6 Selection analyses for GPGYV populations by SLAC method

39T it

GPGV 2 1 J 0 46 T P B0« 6 R il AR 72 1) 5 B JR 2 — 22230, jif NP FE R WIE R 2
HAEOLN GPGY 5 & K IR DL R Fr R AR 2R . BEER . IR SEREIRAT R, i AE
SALDARELLI %5 U8 & o & B GPGV 38 2 ({47 AE T — 28 JLF JERE IR 10 %] %) FF d v
BERTAZZON % 3VE A REIR FIAE RN GPGV & & TG GPGV H IR Rk . 1T A
T BAT BN GPGV 7> W & FAERIF A, H &2 2 Aion & B R AH 0L, WA
GPGV 73 B BRI Rt — 2010 . KT GPGV HISAZF LA BBl fd, AHE T i
RA TSR, RMTILA DI TRV GPGV il R Ys [ AL 15 . BAFRAH YN, XLLRIA
FELPDAE tHE 5% P 781 26 [l BE AL T W o I HLAE T e B AR A v ] B S 18 I B ) IR s BT B
Jiv FEAMECL B ALRIE I, HE T AL RE 45 Q0T i 3 4 A 2090,

LK GPGV {EE A& i) R BB 2, (H 2 58 B3k R 7 91 BT AR A IR, LA
EFHRIR SRR, AT T AR 7 AT (AR Bk, g,
i, BEWIR. SR Sl 169 MG AT 2RI AL T o 4 b



W CPAERr . Bk, R JBID) 1 16 NMEEFEAS GPGV, i # &k 23.18%, Al
GPGV fE W 57 B 5 AT , % 4 18 % (197 5 5 W 20 AR BRI, ARHIE 700 T3 GPGV
(RIBHPERE S AT T A SR 38 . TokE, 193] TS GPGV W54 B84 20IM-Vivil
20IM-ViVi2 4 FE K741 35 AN GPGV 43 B8 458 R 40 25 W R AE 5 400 1 — 21
B 3ANESNIFAEENE (ORF) , ORFI1 w15 85 F 20 (MT) . 20G-Fe I11-Oxy
DA SE L4 i 5E RNA R IER LA & RNA #RHAL K RNA K48 (RdRp) , ORF2 1 ORF3
gty T B TEEMNIEEE T (MP) FISbREH (CP) 2428,

HAf, X7 GPGV MOt %, KEZHW TN GPGV SR T M, Hrh
HILY 5020 3R E AT w] BE L Js O TAHE T HT K431 GPGV 43 B4 20IM-ViVil
20IM-ViVi2 5HE CHIH GPGV 24P 41— BRI N T 79.7%~96.8%- 79.5~97.7%,
Forb BACSE 5] 40 B4 H-IP2 5 A TC I 3RAR 1 73 B W) 7 51— BUR B N IR A, 17 510748 5335
K, FFHARBAE 73 B 45 AR SE T IX— 45K . 45T GPGV 7 B A2 H 4 7 I M g i &
G EoR, AUATRANE B S EY 20IM-ViVi2 58 5 2 B3 HY
SRR2845691-GPGV ZRELLER—7r 3, HIRG K REIL. fEmITER. 452 R, REER L A
T BE J S5 ] R b BT S BE B ) GPGV AR AP A AR IR K R . I, 2F % RAE
— B LR T GPGV HIBRAARL, 3T GPGV [ 4 254 5 2 1) R Se st (b W [F) R IE B
TiX— . T GPGV 4HE 4751 Fr ki @ i) R it ik BoR H GPGV 40 B ) B A #
SRR P, 40 GPGV H [E ) BV R ZHUREAES 1 733, GPGV WRHE /3 Al =
KEN G BEIRKZ HOREAE S U1 493, GPGV ILE 3 BRI R/ BV R 2 HORELE S TV
3. HT GPGV 4y B W) A BRI A7 51 B I RGO R B, ARAR ST 3R I 7 B )
53R E AR X BT T BRI GPGV 2 BV B A BIE R4 K R .

Py R R B RS S 30 A 22 RV 2R I d R B X O3, RHRF ST GPGV HEAT I B
PR AE ZREIE AT 45 R W] GPGV ML/ BB A ZREME (1=0.03195 £0.00135) i 1%
BRI GPGV 2554, R, WPINE GPGV (IR 0o (H [E R AT 73T GPGV
A FE R AL 1 TR 2 () ML AR 38— 5 f08 H AR Sr B840, HILY SEUTIR 0 o (5 2 e Y b ix —
MBS HAT, SR H AR B IR HAS R BOR, W0 (R IR (845 £F GPGV
P A5 553 fa BT AT, R BIARAUE 28 43 BT DL & Tajima’ s D AR AR 45 - EoR,
GPGV EE /BRI 7 2P B A T Z P S, B2 3] T B 1 fun ik $8, RIUEH GPGV

TEVEE RN R A T FEEY 5K
4 LEip

KHFFCIRIG T W%k GPGV e BEF AT HI, HHTa R, WA GPGV 4 B H R 4
4K KN 7250 nt, F 34 ORFs, S5IE GPGV 4 &4k NA 5 AR mm—85M (H
AGr B H-TP2 BRAN) » —EUHETE 40 BN 79.7%~96.8% 79.5~97.7%. MANET IS GPGV
A BE R 2H 7 AR I R AU T 9308 4 A9 3, AR FTRTSRAS I 0 B3 B SRAE SR 1 47
3o BT AR RIS AW SRS 0 AR G E A F A o mid it 2 RS b R TN



GPG 7 B RA B s S AL, BRI O, (HAEE 5K AR . AW Ty
GPGV 7> THFIE BEAL R AR BL R IR Z AW FUBEE 1 24

BE#L References:

(1]

[10]

[11]

[12]

[14]

[15]

GIAMPETRUZZI A, ROUMI V, ROBERTO R, MALOSSINI U, YOSHIKAWA N, LA NOTTE P,
TERLIZZI F, CREDI R, SALDARELLI P. A new grapevine virus discovered by deep sequencing of virus-
and viroid-derived small RNAs in Cv Pinot gris[J]. Virus Research, 2012,163(1):262-268.

FUCHS M. Grapevine viruses: a multitude of diverse species with simple but overall poorly adopted
management solutions in the vineyard[J]. Journal of Plant Pathology, 2020,102(3):643-653.

GOMEZ T S, ALONSO R, LUNA F, LANZA V M, BUSCEMA F. Occurrence of nine grapevine viruses in
commercial vineyards of mendoza, Argentina[J]. Viruses, 2023,15(1):177.

BELKINA D, KARPOVA D, POROTIKOVA E, LIFANOV I, VINOGRADOVA S. Grapevine virome of
the don ampelographic collection in russia has concealed five novel viruses[J]. Viruses, 2023,15(12):2429.
KAUR K, RINALDO A, LOVELOCK D, RODONI B, CONSTABLE F. The genetic variability of grapevine
pinot gris virus (GPGV) in Australia[J]. Virology Journal, 2023,20(1):211.

TARQUINI G, PAGLIARI L, ERMACORA P, MUSETTI R, FIRRAO G. Trigger and suppression of
antiviral defenses by grapevine pinot gris virus (GPGV): novel insights into virus-host interaction[J].
Molecular Plant-microbe Interactions, 2021,34(9):1010-1023.

BEUVE M, CANDRESSE T, TANNIERES M, LEMAIRE O. First report of grapevine pinot gris virus
(GPGYV) in grapevine in France[J]. Plant Disease, 2015, 99(2): 293.

REYNARD, JEAN-SEBASTIEN, STEFAN S, WULF M, JEAN-JACQUES F, PATRICIA B, MIROSLAV G,
THIERRY W, FUCHS R. First report of grapevine pinot gris virus in german vineyards[J]. Plant Disease,
2016, 100(12): 2545.

GAZEL M, KADRIYE C, EMINUR E, LOKMAN O. First Report of Grapevine Pinot gris virus in
Grapevine in Turkey[J]. Plant Disease, 2016, 100(3): 657.

A, wakn, WEAL XL, W, ORBEE, AR, R, EZO6 fE, Rkl BT
TAREALIN P HR KSE FIR R 2 5 T[], 2554, 2022, 49(07): 1415-1428.

XIAY, HUANG S, WU X L, LIU Y Q, WANG M M, SONG C H, BAIT G, SONG S W, PANG H G, JIAO
J, ZHENG X B. Identification and Analysis of Apple Viral Diseases Based on Metavirion Sequencing
Technology[J]. Acta Horticulturae Sinica, 2022, 49(07): 1415-1428.

CANDRESSE T, FAURE C, MARAIS A. First report of grapevine pinot gris virus infecting grapevine in
Pakistan[J]. Plant Disease, 2017, 101(11): 1958.

PLESKO IM, MARN MV, SELJAK G, ZEZLINA 1. First report of grapevine pinot gris virus infecting
grapevine in Slovenia[J]. Plant Disease, 2014, 98(7): 1014.

BERTAZZON N, FILIPPIN L, FORTE V, ANGELINI E. Grapevine Pinot gris virus seems to have recently
been introduced to vineyards in Veneto, Italy[J]. Archive of Virology, 2016, 161(3): 711-714.

JOY,CHOI H, CHO J K, YOON J Y, CHOI S K, CHO W K. In silico approach to reveal viral populations in
grapevine cultivar Tannat using transcriptome data[J]. Scientific Reports, 2015, 5(1): 15841.

GLASA M, PREDAJNA L, KOMINEK P, NAGYOVA A, CANDRESSE T, OLMOS A. Molecular

characterization of divergent grapevine Pinot gris virus isolates and their detection in Slovak and Czech



[23]

[24]

[26]

grapevines[J]. Archive of Virology, 2014, 159(8): 2103-2107.

WU Q, HABILI N. The recent importation of Grapevine Pinot gris virus into Australia[J]. Virus Genes, 2017,
53(6): 935-938.

HILY J, NILS P, THIERRY C, EMMANUELLE V, MONIQUE B, LAURIANE R, AMANDINE V,
ANNE-SOPHIE S, OLIVIER L. Datamining, genetic diversity analyses, and phylogeographic
reconstructions redefine the worldwide evolutionary history of grapevine pinot gris virus and grapevine berry
inner necrosis virus[J]. Phytobiomes Journal, 2020, 4(2): 165-177.

SALDARELLI P, GIAMPETRUZZI A, MORELLI M, MALOSSINI U, PIROLO C, BIANCHEDI P,
GUALANDRI V. Genetic variability of grapevine pinot gris virus and its association with grapevine leaf
mottling and deformation[J]. Phytopathology, 2015, 105(4): 555-563.

GUALANDRI V, ELISA A, PIER LB, LAURA C, MATTEO B, UMBERTO M, PAOLA B, PASQUALE S,
AZEDDINE SA. Identification of herbaceous hosts of the grapevine pinot gris virus (GPGV)[J]. European
Journal of Plant Pathology, 2017, 147: 21-25.

MALAGNINI V, DE LILLO E, SALDARELLI P, BEBER R, DUSO C, RAIOLA A, ZANOTELLI L,
VALENZANO D, GIAMPETRUZZI A, MORELLI M, RATTI C, CAUSIN R, GUALANDRI V.
Transmission of grapevine Pinot gris virus by Colomerus vitis (Acari: Eriophyidae) to grapevine[J]. Archives
of Virology, 2016, 161: 2595-2599.

LIBRADO P, ROZAS J. DnaSP v5: a software for comprehensive analysis of DNA polymorphism data[J].
Bioinformatics, 2009, 25(11): 1451-1452.

REYNARD JS, BRODARD J, ZUFFEREY V, RIENTH M, GUGERLI P, SCHUMPP O, BLOUIN AG.
Nuances of responses to two sources of grapevine leafroll disease on pinot noir grown in the field for 17
years[J]. Viruses. 2022, 14(6): 1333.

MILJANIC V, JAKSE J, KUNEJ U, RUSJAN D, SKVARC A, STAINER N. Virome Status of Preclonal
Candidates of Grapevine Varieties (Vitis vinifera L.) From the Slovenian Wine-Growing Region Primorska
as Determined by High-Throughput Sequencing[J]. Frontiers in Microbiology, 2022, 13: 830866.

MORAN F, OLMOS A, LOTOS L, PREDAJNA L, KATIS N, GLASA M, MALIOGKA V, RUIZ-GARCIA
AB. Association between genetic variability and titre of Grapevine Pinot gris virus with disease symptoms[J].
Plant Pathology. 2017, 66(6): 949-959.

TWHAR, SRe-F, AF07, SIEE, 2IES, MR FRIE K R 6 % 28 4 B YR K 3 5 e 41 3 e 0],
TR LS4, 2018, 48(04): 466-473.

FAN XD, ZHANG ZP, REN F, HU G J, LI Z N, DONG Y F. Detection of grapevine pinot gris virus isolates
in china and analysis of their gene sequences[J]. Journal of Plant Pathology, 2018, 48(04): 466-473.
MURRAY GG, WANG F, HARRISON EM, PATERSON GK, MATHER AE, HARRIS SR, HOLMES MA,
RAMBAUT A, WELCH JJ. The effect of genetic structure on molecular dating and tests for temporal
signal[J]. Methods in ecology and evolution, 2016, 7(1): 80-89.

TARQUINI G, DE AMICIS F, MARTINI M, ERMACORA P, LOI N, MUSETTI R, BIANCHI GL,
FIRRAO G. Analysis of new grapevine Pinot gris virus (GPGV) isolates from Northeast Italy provides clues
to track the evolution of a newly emerging clade[J]. Archives of Virology, 2019, 164(6): 1655-1660.

XIAO, HUOGEN, MEHDI S, WENDY M, MENG B Z. First report of grapevine pinot gris virus in
commercial grapes in Canada[J]. Plant Disease, 2015, 100(5): 1030.

ABE J, NABESHIMA T. First report of grapevine pinot gris virus in wild grapevines (Vitis coignetiae) in



Japan[J]. Journal of Plant Pathology, 2021, 103(2): 725.

[30] VALOUZI H, SHAHMOHAMMADI N, GOLNARAGHI A, MOOSAVI MR, OHSHIMA K. Genetic
diversity and evolutionary analyses of potyviruses infecting narcissus in Iran[J]. Journal of Plant Pathology.
2022, 104(1): 237-250.

[31] JONES D R. Plant viruses transmitted by thrips[J]. European Journal of Plant Pathology. 2005, 113(2):
119-157.



	1 材料与方法
	1.1 材料


